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PREFACE 


The Official History of the Indian Armed Forces in the Second World 
War has been planned to appear in eighteen volumes divided into three 
series: Campaigns in the Western Theatre, Campaigns in the Eastern 
. Theatre and General War Administration and Organisation. The 
present volume is second in the last series. The first volume in this 
series described the Expansion of the Armed Forces and the Defence 
Organisation during 1939-45. In the present volume a detailed account 
of the development and activities of two technical services, viz., the 
Indian Army Ordnance Corps (IAOC) and the Corps of Indian 
Electrical and Mechanical Engineering (IEME) has been given. It 
does not give the story of the Ordnance factories which forms part of 
another volume entitled “Indian War Economy”. There is nothing | 
spectacular or thrilling in this series as compared with the story of the 
campaigns, but no operations are possible without the efficient working 
of such ancillary departments and hence it becomes essential to describe 
their activities to complete a picture of the complex working of a modern 
war machine. To make the account readable, however, all charts, 
figures and statistical data have been given, as far as practicable, in the 
appendices, 


The IAOC and the IEME had, as their main task, the equipping 
of the rapidly increasing armed forces and supplying them with every 
thing the troops needed, such as clothing, food, arms, vehicles, etc., as 
also providing the repair and maintenance of a bewildering variety of 
old and new mechanical equipment and weapons of war. One can 
imagine the magnitude of the task only if one remembers that from the 
pre-war numbers of less than half a million, the strength of the Indian 
Armed forces rose to two and a half million at the end of the war. The 
ТАОС, and from the middle of 1943 the ТЕМЕ also, performed their task 
of supplying such vast numbers and maintaining them in the field with 
great success, thereby making it possible for the Jawans to fight shoulder 
to shoulder with the other Allied troops against the Axis forces. These 
Services therefore must share the glories of the Indian troops, which they 
made possible by their hard work and by surmounting the difficulties 
which they had to encounter in the process. This can best be done by 
recounting their services which will help the present and future officers 
and men of the Services to learn lessons and benefit from past experience. 


ix 


This volume has been divided into two parts, one dealing with 
the Ordnance Services and the other with the ТЕМЕ, a separate Corps 
formed out of the Workshop Branch of the Ordnance in 1943. Both 
the parts have been written by Mr. P.N. Khera, Narrator in the Histori- 
cal Section, with the exception of chapter XX (Technological Survey) 
which is the work of the EME Directorate. In this connection I am 
grateful to Brigadier К.К. Rao, Major I.M. Nazareth and Captain О.Р, 
Gulati—all of the EME Directorate, who have helped not only in getting 
this chapter prepared for us, but have also given willing co-operation in 
revising the draft of the ТЕМЕ portion and offering valuable suggestions, 
For the Ordnance portion my thanks are due to Major General W.T. 
Wilson, D.O.S., and Brigadier Mukhtar Singh Dy. D.O.S. who have 
offered useful comments. The whole volume has been read and 
approved by General S.P.P. Thorat and Prof. К.А. Nilakanta Sastri 
as members of the Advisory Committee. The draft was also examined 
by the committee appointed by Pakistan for this purpose, and their 
comments have been incorporated. Jam indebted to all of them, 


T am also thankful to Mr. P.N. Khera for seeing the book through 
the press and to Mr. T.D. Sharma for preparing the maps and charts, 


In conclusion I must acknowledge the support and encouragement 
I have constantly received from the Ministries of Defence of India and 
Pakistan. 


New Delhi 
July 1962 BisHEsHWAR PRASAD 
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INTRODUCTION 


The history of war is not merely a narrative of campaigns. The 
glorious account of battles won and of exploits of individuals and units, 
the story of valour shown by the soldiers and the arduous circumstances 
in which the army units worked and fought, always excite imagina- 
tion and therefore attract greater attention. But it is often overlooked 
that in modern times, as perhaps in ancient times as well, the actual 
fighting by a soldier is largely conditioned by the equipment which he 
carries and the food and dress which is provided for him. Many a 
battle in medieval times has been lost because of the lack of supplies 
to the army. The failure of the Marathas at the Battle of Panipat in the 
18th century is an apt illustration of this grim fact. The medieval forts 
had to maintain large supplies of food and water as well as other pro- 
visions to enable them to withstand a long siege. The fate of many 
kingdoms depended on their capacity to stock such supplies, both for 
their armed forces as well as for the other population which had necessarily 
to be maintained in the fortified places. In modern times the problem 
has become much more important because of the larger needs of the 
fighting man and the variety of articles which have to be provided to 
him to keep him in the fight. With the mechanisation of the armies in 
the present century the scale of arms, ammunition, uniform, rations, 
vehicles and many other varieties of what a soldier consumes, the amount 
and variety of stores which has to be maintained to keep the army 
fighting, is truly stupendous. It has been calculated that to maintain 
one soldier in the field of battle, no less than 80 to 100 persons have to 
toil in the background. Their job is to manufacture stores and transport 
all that the soldier needs to the field of battle. Much of that has to be 
done by a section generally known as the Ordnance. This volume deals 
with the account of what the Ordnance Corps, and the IEME which 
issued from it, did and how they functioned during the years-in which 
India was involved in the Second World War. 


The functions of the Ordnance Corps have normally been the 
supply and distribution to the fighting forces not only of lethal weapons 
of all kinds, but also what the soldier has to wear, carry and use. 
According to Jackson, “Тһе Ordnance Service supplies the parts which 
enable a great complexity of healthy, well-fed humans and animals 
to function with machine-like utility, always ready to co-operate in the 
defence of the national safety". In India this service, which was known 
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as the Ordnance Department, had iis beginnings in the 18th century 
under the East India Company. Throughout the next two centuries 
it grew in strength and assumed more and more functions. This Depart- 
ment had to provide arms and ammunition, artillery equipment, harness 
and saddlery, accoutrements, camp equipment, and other technical 
wear. It was one of its functions to maintain arsenals, magazines and 
depots. Another function associated with this Department was the 
maintenance and working of factories which produced arms, ammunition 
and other supplies for the army. But its most important function was 
that of maintaining stores and distributing supplies. Early in the present 
century the Ordnance Department was divided into three units corres- 
ponding with its functions, viz., the Factory Section which dealt with 
manufacture, the Store Section which had charge of storage and dis- 
tribution, and the Inspection Section which had the duty of inspecting 
and certifying to the quality of the stores. The Arsenal Section was 
taken away from its control and inspection also had become later on the 
responsibility of the Quartermaster General's Branch. By the time 
that the Second World War came, the Ordnance Department had been 
divided into two sections, known as the Indian Ordnance Department 
and the Indian Army Ordnance Corps. The former dealt with manu- 
facture and inspection of arms and ammunition and other military 
equipment. The Indian Army Ordnance Corps controlled storage and 
distribution to the troops of army supplies and the manufacture of army 
clothing. Thus, just at the time of the beginning of World War II, the 
Indian Army Ordnance Corps, whose story is related in the present 
volume, had the responsibility of supplying clothing, general stores and 
armaments as well as engineering and signal stores to the army. The 
supply of vehicles and mechanical transport and their maintenance was 
a function of the Indian Army Service Corps. On ist April 1939, how- 
ever, the responsibility for the provision, repair and maintenance of all 
mechanical vehicles was transferred to the Indian Army Ordnance 
Corps which had to provide training facilities in respect of this type of 
work. Ву 1943, however, there was such a large increase іп the work 
connected with mechanical transport ‘that it was feared the Ordnance 
Corps might not be able to cope efficiently with it. At the same time 
it was essential not only to keep mechanical transport, tanks, and arm- 
oured vehicles in the field in proper trim, but also to return the repaired 
ones to the fighting forces to be put to use again as early as possible. 
Exclusively for such work therefore a separate organisation was formed 
known as the Indian Electrical and Mechanical Engineers which 
branched off from the Indian Army Ordnance Corps and was made 
into a new establishment. The second part of the present volume 


deals with the activities of this organisation and relates its achieve- 
ments. 
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The army in India had normally the function of maintaining 


internal security and of defending the frontiers which, till the year 1942 
remained merely that on the north-western side. External defence жь 
organised essentially against any possible invasion by the Russian 
forces either singly or in collaboration with the Afghan armies. It 
was fully realised that the Indian armed forces would not be able, in 
their existing condition, to wage a successful war against any Piscis: 
power, particularly oppose with any prospect of success the highly 
powerful Russian army. The arrangement, therefore, was that in case 
of any attack by a major European power, the British army would be 
made available to fight on the north-west frontier. The only role, there- 
fore, of the Indian army was to hold the invading armies till the time that 


the British Expeditionary Force was moved to the field of operation or 
to resist and roll back an invasion by any of the Asian neighbours as 
also to maintain peace on the frontier against any tribal incursions or 
large-scale rising by them. This limited role prevented any serious 
expansion of the armed forces in India or their effective modernisation 
even after the First World War. At the time when the armies of the 
European powers, even of most of the Asian states, were being mechanised 
and equipped with modern arms and provided with mechanical trans- 
port to improve their mobility, the Indian army was still based on animal 
transport and was equipped with some of the archaic weapons. In that 
situation the work of Ordnance was comparatively simple and the stores 
which it had to maintain were not of a complicated nature. But just 
before the war started in Europe in 1939, the possibility of Indian forces 
being employed in the interest of the empire to garrison the outposts 
and major fortresses on the imperial route between England and the 
east was realised. It was also felt that India might have to render 
effective support to the metropolitan power in an emergency as in the 
First World War. АП this made it imperative that modernisation should 
be taken up in right earnest, and as quickly as possible, if the service- 
ability of the Indian army was to be improved and its effectiveness in 
co-operation with the British forces enhanced. In 1938 two committees 
were appointed: the Modernisation Committee by the Government 
of India, and the Chatfield Committee by the Government of England, 
to go thoroughly into this matter and suggest the mode and financial 
implications of mechanising the Indian army. The programme of 
modernisation was to be spread over а number of years, but the basic 
idea was that the Indian army must be fully mechanised and armed with 
modern weapons and supplied with the newest equipment to raise its 
fighting value. With this decision the scope of the activities of the 
Ordnance Corps expanded considerably, and this organisation was faced 
with the task of completely reorganising itself to deal with the new type 
of stores and for the maintenance of a mechanised army. The Ordnance 
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Corps was able to fulfil this responsibility, even though there was а 
tremendous expansion of the Indian armed forces subsequent’ to the out- 
break of the war. This was no mean achievement, and to a large extent 
the success of the Indian army in the war, both in the western theatre 
as well as against the Japanese in South East Asia, was due to the 
effective support which the Ordnance was in a position to render. 


The new organisation which was set up in 1943 and whose primary 
function was to maintain the armoured vehicles and the mechanical. 
transport in a fit condition, took up its task with a devotion which was 
characteristic of the Indian defence organisation during the war. The 
task was difficult because the personnel did not have adequate training 
owing to the very slow growth of industrialisation in the country. The 
facilities for technical training in the country were practically non- 
existeni. Labour was largely unskilled. With these handicaps and 
under severe limitations this organisation functioned with great success 
and helped to train a large number of technicians who had learnt their 
job largely, as one may say, in the field itself. 


The history of the Ordnance Corps and its offshoot the ТЕМЕ 
is an account of the rapid transformation of an unindustrialized country 
to maintain the highly modernized forces of India, the United Kingdom, 
the Commonwealth and the American armies based on India. It is a 
story of experiments and changes in the organisation and administration 
which were necessitated by the demands made on the Corps. That it 
was done under the stress of war conditions and without causing serious 
strains or breakdowns speaks volumes of the adaptability of the Indian 
armed forces and defence organisation in India. 


BIsHESHWAR PRASAD 
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CHAPTER I 
ORDNANCE BEFORE 1939 


Importance of Ordnance 


History tells us that in the earlier times the soldier used to be a 
self-sufficient unit of force. He provided himself with his own simple 
weapons and clothing and maintained his efficiency as an instrument 
of defence. Gradually, however, a great change came over him with 
the development of war as a regular social institution and the complexity 
of instruments and weapons of combat. The soldier lost his ‘ inde- 
pendence ’ in the sense that he came to depend more and more on others 
to equip and maintain him as a fighting unit. Today this great change 
is reflected in the statistics which show the number of men it needs 
behind the lines to keep a fighting man forward and the tons of shipping 
it takes to transport one infantryman to the scene of action. 

The people who stand behind the soldier remain in statistical 
anonymity. A soldier can never know individual members of the team 
whose labour he co-ordinates in every move he makes, and whose skill 
results in his failure or success. But we may identify in bulk some of 
these projecting sinews of the fighting forces, and thereby help in ac- 
quiring a more proportioned sense of the team work that contributes to 
all front-line successes. Therefore, while giving due honour to the 
fighting men, we cannot forget the men behind the scenes, who make 
victory possible. Behind a modern army is the vast array of scientists, 
technicians and organisers, who procure, build and deliver a spate of 
equipment and machines, without which no campaign can be success- 
fully organised or fought. These men perform very vital but unspecta- 
cular jobs—jobs which nevertheless are essential for keeping an army in 
the field. Such is the work of Ordnance Services! Theirs is a dull 
job, from which may blossom no sharp and shining strategems that win 
headlines and medals ; nothing at all to thrill—unless one can see in gigan- 
tic and long-sustained effort some heroic quality of self-effacement for a 
cause. 

It is this unobtrusiveness which has led to the comparative igno- 
rance of the astonishing rapidity with which the Indian Ordnance 
Corps had adapted itself to the new conditions of modern warfare, and 
to the shiftover from pack mule to mechanical transport. They equip- 
ped and maintained the Indian armies, in the face of handicaps and 
shortages, in such varied theatres of war, as the saw-toothed peaks of 
Eritrea, the burning African desert, or the steaming swamps of Burma, 
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or elsewhere in Italy, France, Ceylon and Assam, all having different 
climatic and topographic conditions. 

The second World War was largely a technicians’ war and in the 
following pages an attempt is made to describe the organisation, expan- 
sion and activities of one of the technical services of the Indian army 
during 1939-45, and the vital part it played in the achievement of victory. 


The Origin of Ordnance in India 


“Тһе Dictionary defines the word ‘Ordnance’ as either firearms 
of large calibre, or else that which is ordained. The word is thus very 
apt when used in regard to the corps to which it is applied, as the Or- 
dnance Corps is charged with the duty of supply and distribution to the 
fighting and ancillary units of the army, not only of lethal weapons of 
АП kinds but that which it is ordained the soldier shall wear, carry and 
use. In fact just as the medical and veterinary services keep the army in 
health, the service corps provides its food and transport, so in general the 
Ordnance service supplies the parts which enable a great complexity of 
healthy, wellfed humans and animals to function with machine-like 
utility always ready to co-operate in defence of the national safety ”.1 

No matter whether men fought with stones, bows and arrows or 
spears, they had to calculate what and how much they needed and then 
went about collecting it. In modern military parlance, this process of 
* calculation ' is called * provision ?, and that of collection * procurement *. 
Similarly, where the stores etc. were kept was the ancestor of the modern 
* Ordnance Depot’, what the soldier carried on his person was the ‘ per- 
sonal equipment ' and what the mule, the horse or the slave carried was 
the ‘ unit equipment ’.? 

During the time of the East India Company, the duty of supplying 
Ordnance rested with the artillery. Thus the foundations of the Ordnance 
Corps started as an offshoot from the gunners. The Indian Army 
Ordnance Corps was originally constituted as a “ Military Train and 
Magazine Establishment " and was staffed in every rank from the East 
India. Company's artillery. It conformed with the Presidency system. 
Each of the three Presidency armies, i.e. Bengal, Bombay and Madras, 
had their own establishments. The title Ordnance Department was 
evolved in 1796. After the abolition of the East. India Company in 
1858 and the establishment of parliamentary control, the British ele- 
ment of the Presidency armies. was absorbed into the British army. То 
equip them on the lines laid down by the War Office an effort was made 
to set up a similar establishment in. India and а few British Ordnance 





1. Jackson, Major D: India’s Army, pp 479-80. 
2. Ordnance Services in India during- World. War И, p. 111. Monographs rela- 
ling to the Activities of the M. С. О. Branch, published By С. Г. S." Historical 
Section; 1951, 
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Officers came out to this country for that purpose. The attempt, 
however, proved abortive largely for financial reasons. Instead, the 
work was distributed between several branches of the Presidency armies, 
The Ordnance Department found arms and ammunition, artillery 
equipments including harness and saddlery, accoutrements, camp equip- 
ment and other technical gear. The carts with their harness and certain 
small stores were provided by the Transport Department while the 
Military Works Department built and equipped barracks. This was 
only as far as the white troops were concerned. For the Indian troops 
the old regimental arrangements remained in vogue. 

In 1875 there were 34 Ordnance arsenals, magazines and depots 
and 10 factories. These had not been created on the basis of any settled 
plan but were established haphazardly to meet the needs of the troops 
as they arose or the individual requirements of each Presidency army. 
A special Ordnance Commission was appointed in 1875 to go into the 
Ordnance organisation and recommend the necessary reforms. Its 
recommendations separated the two aspects of Ordnance supply. On 
the army side it recommended the formulation of unit equipment tables 
and laid down the extent of reserves which units might hold. On 
the Ordnance side storage and distribution were concentrated in certain 
large centres and the principles for calculating reserves of Ordnance 
stores were laid down. This was followed in 1879 by another com- 
mission known as the “ Army in India Commission " whose chief re- 
commendation was the amalgamation of the different Ordnance depart- 
ments into a single organisation. 

Meanwhile the Afghan War of 1878-80 had shown the unsuitability 
of the three Presidency armies each one of which had its озуп indepen- 
dent supply services. The development of the railways had removed 
their isolation and the internal security was no longer the chief preoccu- 
pation. Its place had been taken by external aggression either by Russia 
or Afghanistan. These changed conditions brought about the consoli- 
dation of the various military services, and within twelve years the Indian 
army came to be united by the merger of the three Presidency armies. 
A complete revolution resulted in the structure of the Ordnance Services 
in India. The number of centres was reduced, storage and distribution 
were concentrated in large establishments, personnel were co-ordinated 
and organised on uniform lines and, in 1884, the different Ordnance 
departments were amalgamated and the Indian Ordnance Department was 
created under the Director General of Ordnance in India, who was respon- 
sible to the Military Member of the Governor General’s Executive Council. 

Thus there were two independent members, the Commander-in- 
Chief and the Military Member, in the Executive Council. Lord 
Kitchener was keen to centralise all power in his hands, and that brought 
about a crisis in so far as he was involved in a conflict with Lord Curzon. 
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The reorganisation which followed led to the combination of the two 
offices under the Army Member. А new appointment of Military Sup- 
ply Member was also created but he had nothing to do with policy. 
His sole concern was to provide the material wants of the. army. This 
arrangement, however, did not last long. Soon afterwards Lord Morley, 
the then Secretary of State for India, considered unjustifiable the expense 
on two separate officers dealing with military affairs. The post of Supply 
Member in Council was therefore abolished and his work turned over to 
the Army Member, who now combined both military duties, storage, 
distribution and maintenance, as well as civil functions, purchase, manu- 
facture and contract work. Thus the Commander-in-Chief now had 
under him three chief staff officers, Chief of the General Staff, Adjutant 
General and Quartermaster General and three Directors General of 
Ordnance, Medical and Military Works. 

Further reorganisation of the Ordnance Department was considered 
between 1908-10 and resulted in its subdivision into three units cor- 
responding to its functions, namely, the factory section (manufacture), 
the store section (storage and distribution) and the inspection section. 
The first two sections involved merely change of procedure but for ins- 
pection a new organisation had to be created. In 1918, as a result of 
fresh reorganisation, the administration of the arsenals was separated 
from that of the other Ordnance Services. The arsenal organisation 
was transferred to the control of the Quartermaster General while 
clothing and certain stores previously controlled by Supply and Trans- 
port became articles of Ordnance supply. The final result was the split- 
ting up of the Ordnance Deprtment into the Indian Ordnance Depart- 
ment and the Indian Army Ordnance Corps. The former under the 
Director General of Ordnance dealt with manufacture and the inspec- 
tion, during the course of manufacture, of lethal munition and other 
military equipment, except clothing. The Indian Army Ordnance 
Corps was administered by the Directorate of Equipment and Ordnance 
Stores under the Quartermaster General and controlled storage and 
distribution to the troops, of army supplies, and the manufacture of army 
clothing. The Directorate of Equipment and Ordnance Stores con- 
trolled arsenals, Ordnance depots and clothing depots and was responsible 
for furnishing the troops, in barracks and in ‘the field, with arms, 
equipment, clothing and boots. 


Functions of the Indian Army Ordnande Corps 


Immediately before the beginning of World War ЇЇ the supply of 
clothing, general stores and armaments as also the engineering апа 
signal stores to the army was the responsibility of the Indian Army Or- 
dnance Corps whilst vehicles and mechanical transport spares were sup- 
plied by the Royal Indian Army Service Corps. 
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The role of the Indian army at that time was mainly the defence 
of the North-West. Frontier against external aggression by a second rate 
power plus a lability to produce one division for service overseas in case 
the British Empire was involved in war. The military requirements 
were therefore based on this premise which conditioned the set-up of the 
Ordnance organisation. Ordnance installations were located in the 
Quetta-Poona-Allahabad triangle with the centre of gravity at Rawal- 
pindi. The stores held by arsenals and depots were in quantities and 
types such as were considered adequate for the defence of the frontier 
and, if necessary, to meet the requirements of an expeditionary force 
into Afghanistan, The equipment held by troops and the depots was 
still of the 1918 stage. The artillery was still largely horse-drawn and 
the mechanization of cavalry was yet to begin. Wireless communica- 
tion was still a minor miracle and one battery of 3-inch guns was the sole 
anti-aircraft defence. The Ordnance personnel were fully conversant 
with the out-of-date equipment referred to above but had no 
knowledge of the multifarious modern equipment with which in later 
years they were nearly overwhelmed. The total number of items 
in the vocabularies of stores and clothing was in the neighbourhood of 
40,000. 

When the Chatfield Committee enquired into the possibilities of 
modernisation and mechanisation of the Indian armed forces, the Ord- 
nance had arsenals at Quetta, Rawalpindi, Ferozepore, Allahabad and 
‘Kirkee and depots at Fort William, Drigh Road, Bombay, Lahore and 
Shahjahanpur. The arsenals held stores of every kind and the depots 
only clothing and general stores. Most of these installations were tucked 

.away securely in forts and the stores were consigned to small dark rooms 
which had no space for expansion and were inconvenient to work in. 
The Lahore Depot and the Kirkee arsenal were the only ones where 
there was some degree of modernity and ease of working. Separate 
depots did not exist for the storage of ammunition, and all arsenals had 
haphazardly scattered ammunition sheds within their own perimeter and 
sometimes mixed up with sheds containing other stores owing either to 
the limited space within the forts or the whim of the garrison 
engineer. The arsenals and depots also held reserves as laid 
down by the General Staff Branch, but the Lahore Depot 
had as its major function the storage of large mobilization equipment 
reserves. | 


Storage Accommodation 


Covered accommodation existed for nearly all the stores but with 
little margin for expansion. This accommodation covered a floor space 
of 2.7 million square feet of which only .2 million square feet was unoc- 
cupied. 
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Troops Dependent 
The number of troops dependent upon the arsenals and depots 


WAS :—— 


Regular troops . 221,240 
Auxilliary Force and Railway battalions 21,096 
Territorial 11,897 
University Training Corps 3,861 
Indian States Forces. 46,947 
Total 305041 


The Royal Indian Navy and the Royal Air Force as also the police 
and civilian armed bodies and levies obtained some of their require- 
ments from the Ordnance. 


Organization at Army Headquarters and Lower Formations 


The administration of the arsenals and depots in India including 
the personnel employed therein was delegated by the Master General 
of the Ordnance to the Director of Ordnance Services at the Army 
Headquarters. He was assisted by— 


Principal Ordnance Mechanical Engineer. 

Inspector, Indian Army Ordnance Services (non-technical). 
Deputy Director Ordnance Services. 

Inspector, Indian Army Ordnance Services (technical). 
Assistant Direetor of Ordnance Service (I). 

Assistant Director of Ordnance Services. (II). 

Deputy Assistant Director of Ordnance Services (I). 
Deputy Assistant Director of Ordnance Services (II). 
Ordnance Mechanical Engineer. 

Staff Captain. 

Assistant Ordnance Mechanical Engineer. 

Three Technical Officers. 

Attached Officers. 


The Director of Ordnance Services had also under him a separate 
section, the Provision Section, with the following staff :— 


l Assistant Director of Ordnance Services. 

2 Deputy Assistant Directors of Ordnance Services. 
1 Staff Captain. 

2 Technical Officers. 


The staff at Command and District headquarters was as follows :— 


Northern Command Assistant Director of Ordnance 


Services. 
Deputy Assistant Director of Ord- 
nance Services. 
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Peshawar District 
Kohat District 


Rawalpindi District 
Lahore District 


Waziristan District 


Eastern Command 
Meerut District 
Lucknow District 
Delhi (Independent) Brigade 


Area 


Presidency and Assam District 


Southern Command 
Deccan. District 
Poona (Independent) Brigade 
Area 
Bombay District 


Madras District 


Western (Independent) District 


Chief “Ordnance Mechanical En- 
gineer. 


Deputy Assistant Director of Ord- 
nance Services (Also of Kohat 
District). 

Deputy Assistant Director of Ord- 


nance Services (Also of Peshawar 
District). 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 

Assistant Director of Ordnance Ser- 
‘vices. 

Deputy Assistant Director of Ord- 


nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Assistant Director of Ordnance Ser- 
vices. 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Deputy Assistant Director of Ord- 
nance Services. 


Assistant Director of Ordnance Ser- 
vices. 
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-At Brigade or Area headquarters a Brigade Ordnance Warrant Officer 
was attached. 


A typical organisation of an arsenal is given below :— 


UB Е А ЕШ 





as Workshop... iie ime O.M.E......4 


.. Groups & D.C.O.O. ( МОВ 
Branches. 


| 
| 

| 

| 

| 

| 

| 

C.O.O | 
oo | 
| 

| 

| 

| 

| 

| 

| 


* Included Inspection where no A.I.G.S. was located. 
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соо stands for 


Chief Ordnance Officer 

Deputy Chief Ordnance Officer 
Group Officer 

Inspecting Ordnance Officer 
Ordnance Mechanical Engineer 
Establishment Officer 

Local Purchase Section 

Indent Branch 

Administration Section 

Library Section 

Central Registry 

Establishment 

Tent Shop 

General Workshops 

Armour Workshops 

Receipt Branch 

Issue Section 

Produce and Sales (Salvage) Branch 
Science 

Personnel 


Transport 
Material 


Mobilization 

Artillery 

Camp 

Barrack 

Civilian Labour Officer 
Ammunition 

Laboratory 

Yard Branch 

Assistant Inspector of General Stores 


The senior officer was designated “ Chief Ordnance Officer " in 
the arsenal and “ Ordnance Officer " in the depot, and was the com- 
manding officer of the military personnel employed under him. 


Organisation of an Arsenal/ 


Ordnance Depot 


An arsenal was divided into the following main sections, work- 
shops, branches and stock groups :— 


Main Office. 


Administration Branch 
Indent Branch 


Symbol 


AD 
IB 


Local Purchase Section LP 
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Main Office 
Central Registry 
Establishment and Finance Section . 
Library Section 
Workshops 
General Workshops 
Armoury Workshops 
Branches 


Executive Branch. 


Receipt Branch. 


Produce and Sales (Salvage ) Branch 
Yard Branch, (including Gate Office) 


Laboratory 
STOCK GROUPS 
Name Stores Held Priced Voca- 
bulary Section 

“Personal”? Personal equipment, small ABC 

arms, machine guns and bi- 

cycles 
“Transport” Transport (road, rail and DE 

sea) 
“Material” Materials and workshop FGH 

| equipment 

“Camp” Camp equipment J 
“Barrack” | Barrack and Hospital eq- KL 

uipment. 
“Artillery” Gun and carriages MNOP 
“Ammunition” Ammunition and explosives QRSTU 
“сепсе”? Scientific instruments VWXYZ 
* Clothing" Clothing, necessaries, boots CA, CB, CC, 

and clothing materials CD, CE, CF, 

CG & CH 


* Mobilisation" Mobilisation equipment 


Symbol 


PERL 


MOB 
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The Chief Ordnance Officer was responsible for the control, 
administration, efficiency and economical working of the arsenal in his 
area, the correct exercise of his financial powers, the preparation of 
mobilisation schemes and programmes and for co-ordinating and 
submitting plans of major and minor works. 

In these duties he was assisted by the following officers :— 

Deputy Chief Ordnance Officer 

Senior Ordnance Mechanical Engineer 

Establishment Officer ; and 

a number of group officers including an Inspecting Ordnance 
Officer (I.O.O.) and a Company Commander. 

The Deputy Chief Ordnance Officer was responsible to the 
Chief Ordnance Officer for the control of Executive Branch, all stock 
groups, issues 4nd receipts and Produce and Sales Branches, the Yard 
and Laboratory Branches and Workshops where no Ordnance 
Mechanical Engineer was authorised. Не also looked after the fire 
fighting and security arrangements, internal economy, storage accommo- 
dation, provision, receipts, storage, care and preservation, issues, salvage 
of stores, accounting, stock-taking, losses and maintenance and turn- 
over of reserves. 

The Senior Ordnance Mechanical Engineer was the works 
manager of the General and Armoury workshops and was the technical 
adviser to the Chief Ordnance Officer. He was responsible for the 
efficient running of the workshops, maintenance of drawings, specifi- 
cations and gauges etc., supervision of all plants and machinery, and 
the annual inspection of artillery and signalling equipment, hired 
vehicles, scientific, wireless, optical and electrical stores. 

The Establishment Officer was responsible for cash and funds, 
prepartion of budget estimates, payments and personnel matters, 
discipline, duty rosters and matters affecting all: British and Indian 
personnel both military and civilian. 

The Group Officers supervised one ог more groups and 
branches and were responsible, through the Deputy Chief Ordnance 
Officer, for the efficient running of their Groups. They were also 
responsible for the Indent and Local Purchase branches. 

The Inspecting Ordnance Officer (1.O.O.) was a qualified 
ammunition expert and was incharge of the ammunition group and 
the laboratory. His main duties were inspection, proofing and testing 
of the ammunition held by the arsenals and units, making arrangements 
for laboratory operations, training of personnel in laboratory duties 
and the manufacture of blank ammunition in case of urgency. 

The Company Commander was responsible for the discipline, 
welfare, training and documentation of all Indian military personnel 
except the officers. 
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The Store-holder and His Subordinate Staff. The Store- 
holder was a Warrant Officer and was in charge of a stock group. He 
was assisted by British non-commissioned officers, military assistant 
storekeepers and civilian assistant storekeepers who held charge of one 
or more vocabulary sections. Не dealt mainly with the paper work in 
connection with accounting, receipt, issue, preservation, stock-taking 


and provision of stores. In the store-houses, each storesman had charge 
of 600-1000 items. 


Personnel 


The pre-war planning of requirements in personnel was limited 
by the hypothesis that India might be engaged in a war only on the 
North-West Frontier. There were two categories of personnel employed, 


viz. permanent and temporary. The permanent category consisted of 
officers, British Warrant and non-commissioned officers, Viceroy’s 


commissioned officers, Indian Warrant Officers, non-commissioned 
officers and Indian Other Ranks, civilian storekeepers, storemen and 
clerks. The temporary staff was called Extra Temporary Establish- 
ment (Е.Т.Е.) and comprised of clerks, storemen and various classes 
of tradesmen. A complete list of the categories of temporary personnel 
employed in the arsenals and depots is given in appendix I. 
| The establishment of the permanent personnel Юг each Arsenal 
and Ordnance Depot was fixed by the Army Headquarters, while their 
appointment and transfers were controlled by the Director of Ordnance 
Services. 

The temporary Staff was recruited locally, and its strength varied 
according to the needs and activities of each installation but the 
expenditure thereon had to be kept within the amount sanctioned 
by the Director of Ordnance Services. Its services were technically 
terminated on 31 March each year. 

The total strength of the Ordnance personnel employed before 
the war roughly was :2— 


Officers (administrative) $3 4% i4 110 
Officers (departmental) 2 i 56 
Warrant & non-commissioned officers (British) 2% 578 
Viceroy’s commissioned officers and Indian Other Ranks 1,005 
Permanent civilian store-keepers, storesmen and clerks ‚ 708 
Extra temporary establishment including labourers .. 8,778 


The only reserves in existence were twenty-six A.I,R.O. officers, 
four retired officers subject to recall, and eighty-five supplementary 
reservists ‘В’ who were Indian civilian tradesmen and who could be 
recalled for service in the event of an emergency.. 

















3.. See Appendix II for organisation, strength and tonnage held in August 1939. 
The above figure taken from file No. 7178/H are slightly different, 
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Training 
| Up to early 1939 the training was principally carried out at the 
Indian Army Ordnance Corps School of Instruction, Kirkee. 
| This establishment catered for :— | 

Officers’ “O? Course 1 per year of 6 students 
N.C.Os’ “O” Course J 1 per year of 12 students 
Officers’ Ammunition Course (Up 

to qualification as an Inspecting 2 per year of 12 students each 

Ordnance Officer) 
Storemen’s (Civilian) Course 3 per year of 16 students each 
Clerks’ (Civilian) Course 4 per year of 12 students each. 

Owing to the shortage of officers, the officers’ courses were not 
run to the full capacity. However, four officers and six warrant officers 
or non-commissioned officers were sent annually to the United Kingdom 
to undergo the long Ordnance course. There was, in addition, an 
arrangement for interchange between the officers of the Royal Army 
Ordnance Corps and the Indian Army Ordnance Corps. This had 
been restricted for a time to four and then reduced to three officers for 
a period of three years. The exchange was certainly of value but it is 
doubtful if it went far enough апа whether the Indian Army Ordnance 
Corps officers thus trained gained a sufficiently wide experience, to 
keep themselves (and through them the Director of Ordnance Services 
in India) in close touch with the modern methods and developments 
in the United Kingdom. 

The school at Kirkee was also responsible for the training of 
Indian other ranks, firstly as recruits and, later, as trained soldiers. 
The courses for the non-commissioned officers after remaining in 
abeyance from 1934 to 1938 were revived in 1939. The school had a 
maximum capacity of 120 Indian Other Rank students and was always 
nearly full. 
| The transfer of the mechanical transport repair organisation from 
the Quartermaster General to the Master General of Ordnance with 
effect from 1 April 1939 and the large increase in the mechanisation of 
the army, accepted as a result of the Chatfield Committee’s report, led 
to the examination of the training facilities available at the school of 
instruction at Kirkee. It appeared that these could not be increased 
adequately. The Indian Army Ordnance Corps school was therefore 
expanded into the Indian Army Ordnance Corps Training Centre and 
was transferred to Jubbulpore. This early expansion was mainly on 
account of training of fitters and technicians and to a lesser extent, 
armourers. Immediately prior to the war the training centre had a 
capacity of turning out annually the following :— 

12 officers or British Other Ranks. 
100 to 120 civilian clerks and storesmen, and 
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About 100 General Duty Indian Other Ranks. 

The duration of the course for officers and British Other Ranks was 
9 months out of which more than half the period of instruction was 
spent on theoretical and practical ammunition. The General Duty 
Indian Other Ranks underwent a course of 10 months duration. 
Provision 

In the Master General of the Ordnance Branch at Army 
Headquarters and immediately under the Director of Ordnance 
Services was the Provision Section, headed by an Assistant Director of 
Ordnance Services, who was responsible for calculating the requirements 
of stores in peace as well as in war. He was assisted by two Deputy 
Assistant Directors of Ordnance Services, a Staff Captain and two 
technical officers. 

Requirements were normally calculated for the financial year and 
in arriving at the final figures all the assets and liabilities were taken into- 
account. This process was technically called "review". 

The assets included— 

(a) *"stock-in-hand"' viz. stocks in depots. 

(b) “dues in", namely undelivered portion of the demands and 
anticipated returns by units. 

The liabilities included— 

(а) Normal maintenance of the personnel, units and dependent 
formations. 

(6) Initial requirements of new units and formations. 

(c) Increases in scales and/or introduction of new stores and 
equipment. 

(d) New measures sanctioned or likely to be sanctioned. 

(e) The “store margin", ie. stocks required in terms of main- 
tenance per month to cater for any temporary increase 
in normal issues and or delays in supplies. The “store 
margin" depended on the source of supply and was 
normally 3 months for indigenous stores and 6 months for 
imported stores. 

(f) Reserves, viz. mobilization reserve, war maintenance reserve 
and special reserves. | 

If the liabilities exceeded the assets, the difference . was treated as 
“demand’’, that is, the quantities or numbers which had to be obtained 
from the supply agencies. 

Provisioning during peace-time was a simple affair as all the assets 
were known and the liabilities were either known or could be fairly 
accurately foreseen. The supply position was very satisfactory and 
presented few difficulties. All the reserves and the stores margin were 
held by the depots except the mobilization reserve which was partly 
held by the depots and partly by the units. In actual practice the 
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reserves were seldom held to the full authorised 


: scales which were 
themselves inadequate. 


Requirements were obtained through the following agencies :— 

(2) Ordnance Factories. With the exception of the Clothing 

Factory, Shahjahanpur, and the Harness and Saddlery 

: Factory, Cawnpore, all the remaining Ordnance factories 

were for the production of lethal stores. Demands for 
items of factory supply were passed on to the Director 
of Factories who placed a manufacturing contract on the 
factory or factories concerned. 

(ii) Contracts Directorate. The Director of Contracts was 
responsible for placing orders for army 
procurable in India other than textiles. 

(iii) The Indian Stores Department. This was a civil 
department and arranged for the supply of all textiles or 
stores consisting chiefly of fabrics obtainable in India. 

(ә) The Director General India Supply Department, 
London. All orders for imported stores were directed 
to him and he arranged supply through the War Office 
from Ordnance factories in the United Kingdom and 
foreign countries. 


requirements 


Inspection of Stores 


Stores were inspected for their suitability for the army by the 
inspector concerned in the case of lethal weapons. For other articles 
manufactured in the Clothing Factory, Shahjahanpur or the Harness and 
Saddlery Factory, Cawnpore, inspection was carried out by the Chief 
Inspector of Stores and Clothing, Cawnpore, or his representative. 
In the case of orders placed by the Indian Stores Department the 
inspection was conducted by its own inspection organisation. In the 
case of orders placed by the Director General, India Supply Depart- 
ment, London, inspection was carried out either by the War Office 
inspectors or by its own inspection organisation. 


Repair 

The repair of Ordnance stores was carried out in the arsenal or 
depot workshops which were run. by Royal Army Ordnance Corps 
technical officers and British Other Ranks seconded for service in India. 
The officers were known as Ordnance Mechanical Engineers who, in 
addition to running the workshops, carried out the technical inspection 
of the equipment of units. Heavy repairs beyonH the capacity of arsenal 
workshops were carried out by one or the other Ordnance factory. 


Transport 


Most of the depots did not have rail-served sheds. The only 
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exception was the Ordnance Depot, Lahore, where adequate гап 
facilities existed. Further, there was no permanent establishment of load 
carrying mechanical vehicles which, when required, had to be obtained 
from the Station Transport Officer, but, owing to their shortage, they 
were not easily available for transporting depot stores to and from the 
railway station. In places where an Animal Transport Company (A.T.) 
was stationed, carts drawn by mules were allotted to the depots. 
However the most common form of transport in most of the depots 
was the bullock cart. Handling gear, of any form, was not held by 
any Ordnance depot. Whenever a crane was required for loading or 
unloading of heavy stores into or from the railway wagons it had to be 
hired from the railway. 


The Chatfield Committee 


Towards the end of 1938 an expert committee under the 
chairmanship of Lord Chatfield was appointed to go into the whole 
question of the “‘desirability of organising, equipping and maintaining 
the Forces in India in accordance with modern requirements........ jas 
The Committee submitted their report on 30 January 1939, in ва 
they recommended the mechanisation and modernisation of the Indian 
armed forces. The prosposals, however, remained under examination 
by His Majesty’s Government in the United Kingdom for some time, 
and were not finally accepted until about the time of the outbreak of 
war, when it was agreed that His Majesty’s Government should give to 
India as a gift three quarters of the sum required to implement the 
proposals and grant an interest-free loan of the remaining one quarter. 

In anticipation of this acceptance certain funds had been made 
available to India and, in consequence, some orders for weapons and 
vehicles had been placed in North America and the United Kingdom 
prior to the outbreak of the war. The training for mechanisation had 
also begun in a small way. 


Changes in Ordnance Services and Repair Organisations 


Thus the virtual transformation of the army from an animal to a 
mechanical basis, as envisaged by the Chatfield Committee, necessarily 
involved a radical re-organisation of the supply and maintenance services. 
Pari passu with the reduction in the establishments and services res- 
ponsible for the supply and maintenance of animals, such as the Remount 
Department, Grass Farms and Veterinary Services, considerable 
expansion of the ordnance service became necessary to cope with the 
supply and maintenance of mechanical vehicles. 

On 1 April 1939, therefore, the responsibility for the provision, 
repair and maintenance of all mechanical vehicles was transferred 
from the Royal Indian Army Service Corps to the Indian Army Ordnance 
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_W. ARMY 











AGRA (STORES) > 
CAWNPORE (STORES-VEM) 
DELHI (STORES-MT. SPARES VEH) Ip e Го SHAHJAHANPORE (STORES CLO) 
SHAKURBASTI (STORES M.T. SPARES) 
————À4 


HARBANSPURA (STORES) 

LAHORE (STORES-VEH-R.S.D.) 
FEROZEPORE (STORES R.S.D) 
RAMPUR (STORES) 


STABLISHMENTS EXISTING -AUGUST 1945 


C. COMMAND 


ӚНАНЫ (YEH.) 





RA (STORES) 








BEGU (AMMN) 





ALLAHABAD (STORES RSD) 
| CHEONI (STORES МЕН ) 
BENARES- CHUNAR (AMMN) 
KHAMARIA (AMMN.) 
| JUBBULPORE (STORES-AMMN,) 
[7———— AMLA (AMMN) 
PULGAON (AMMN) 











E. COMMAND 


poem МОКАМЕН (STORES-M.T. SPARES) 
(——————— JAMALPUR (AMMN. STORES В.5.0.) 
DHANBAD (чєн) 


NIRSA (M.T. SPARES- ЧЕН) 









RAWALPMOI 





NOWSHERA (AMMN.) 
RAWALPINDI (STORES-AMMN.-R. S.D.) 
CHAKLALA (М.Т. SPARES-VEH) AMMN. 












BANNU (STORES М.Т. SPARES УЕН, AMMN) 
KALA (5TORES-AMMN) 
QUETTA (STORES-AMMN, М.Т. SPARES VEH, А90) 
MALIR (TRANSIT AMMN.) 
DRIGH ROAD (STORES-AMMN.-VEH, R.S.O.) 
KARACHI (TRANSIT- STORES) 











S. ARMY 


BARODA (STORES-M.T. SPARES) 
BHAVNAGAR (STORES) 
NASIK (STORES -R.S.0 VEH)-————^ 
KANDIVLI (TRANSIT STORES) 
BOMBAY- VEHICLE DEPOT BORIVLI 
SEWRI 
KOLVADE 
PAWAI 
ORO. DEPOT.(HOLOING & TRANSIT) 
TROMBAY (TRANSIT AMMN) 
DERU (STORES-AMMN, M.T. SPARES. VEH) 
KIRKEE (STORES AMMN, M.T. SPARES, VEH.) 
GHORPURI (в.5.0.) 
























WALTAIR (TRANSIT STORES & АМЫН.) 








SECUNDERABAD (STORES- AMMN МТ. SPARES УЕН. .5.0) 


BANGALORE (STORES М.Т, SPARES, AMMN. VEH. R.S.0.) 





RANCHI (STORES -VEH. 8.5.0.) 
PAMAGARH (AMMN, STORES VEN) 
CALCUTTA G.H.Q. OEPOT 
FORT WILLIAM DEPOT. 
VEHICLE DEPOT. 











PESHAWAR 
снаа) 


ка! 


==) 


HARBANSPURA 


Quetta FEROZEPORE 5. 
Фи ВЕСУ 









;————# DANNY) 







































































В. 5.0. 
саш: ооу" 
сш | жй 6. 
N SwaKuneaciT® uel 2 




















А | моңдмїм) 
DRIGH ROAD НАНЫ ө- 


JAMALPUR 
ОнАМВАВЊ— 
RHAMARIA MIASA 

EE RANCH Oaea, 
JUBBYULPORE roro, 
$ BARODA ТЕК» 

ANNAGA 
di di AMLA, 
MAGPURS 

TU OMA 

















MV MRM RON 


























CHIT TAQ CRG 








CALCUTTA 





NASIK 
WARDIVED e 












М9 BOMBA 

















DENU 


RAEE 
GHOQAPURI 


BENGAL 


LTAIR 
SECUMDERABAD 








MMIDIFPUNDI 





BANGALORE 








14 АВМУ 

MANIPUR ROAD (A.0.0. ААП.) 

L— PALEL (А. А.О.) r 
GAUHAT! (А.0.0.) 













GUMMIDIPUND! (AMMN.) 

AVAD) VEHICLE DEPOT 
COMMAND DEPOT 
206 воо 
R.5.D 

COCHIN (TRANSIT STORES) 
















CHITTAGONG (AD -A.A.D.- VEH.) 












ж оти THESE DEPOTS WERE CLOSER 


APTER 14 ARMY'S ADVANCE ито BURNA 


ORDNANCE BEFORE 1939 


17 
Corps’. The magnitude of this task was not properly 


: realised by t 
who made the decision, dois 


because the notice given was extremely short, 
and no forward arrangements had been made to provide adequate 


additional personnel and storage accommodation. 

The 133 Royal Indian Army Service Corps officers, 398 British 
other ranks and Indian other ranks and 2,828 civilians were more or less 
forcibly transferred to the Indian Army  Ordnance Corps. The 


Mechanical Transport Depot at Chaklala was also transferred to the 
Director of Ordnance Services. Arrangements were also made to 
organise a Mechanical Transport Stores Sub-Depot in Kirkee Arsenal 


which had not been completed when the war broke out. This re- 
organisation involved a heavy addition to the responsibilities of the 
Indian Army Ordnance Corps. The task was greatly complicated by a 
large increase in the number of items relating to Mechanical Transport 
which during the war years exceeded 200,000. The vehicles were also 
antiquated, under-powered and under-armoured. There was also the 
need for modifying the procedure which was made difficult initially by 
the dissatisfaction of the civilian staff owing to problems inherent in 
the adjustment of two services with differing conditions of service’. 








4. Administration Report, I.A.O.C. for 1938-39. 

5. To enable the change in the organisation of ordnance depots during the war to be 
clearly understood the important features of the Indian Army Ordance Corps 
organisation which existed in August 1939 are shown in a brief tabulated form in 
Appendix II. Тһе figures given thrrein do not include activities pertaining to the 
workshop branch of the Indian Army Ordnance Corps, which in January 1943 


was separated from the latter and formed into a new Crops named Indian Electri- 
cal and Mechanical Engineers (ТЕМЕ). 


CHAPTER II 


CHANGES IN DEPOT ORGANISATION AND EQUIPMENT 


The organisation of Ordnance depots before the war has been 
described in the first chapter. With the outbreak of war in 1939 
far-reaching changes were introduced in all branches and aspects of 
Ordnance work which will be discussed in the present chapter in so far 
as they relate to the depots and arsenals. The factors which prompted 
these changes were three, namely (i) unprecedented expansion in the 
armed forces of India and consequently in the ancillary services, (1) the 
process of modernisation and mechanisation which was proceeding 
simultaneously with expansion and (i) the necessity to bring the 
Indian Army Ordnance Corps organisation and procedure in line with 
that of the Royal Army Ordnance Corps in England. Consequently, 
the changes which occurred in the depots were also of three types, 
namely (7) the establishment of a large number of new depots in keeping 
with the general expansion, (7) the introduction of new types of depots, 
new equipment and. better organisation and procedure and (ii) the 
introduction of changes to integrate the organisation of the Indian Army 
Ordnance Corps with that of the Royal Army Ordnance Corps. 


General Expansion 


An idea of the general expansion which resulted from the war 
can be had from the fact that, whereas Ordnance in India had only ten 
installations (excluding arsenals) in September 1939 the number of such 
installations rose to 77 in 1945.! Expansion had in fact started in 
pursuance of the Chatfield Committee's recommendations a little before 
the war broke out. After the declaration of war the construction of 
Chatfield Committee Depots at Nowshera (ammunition) and Jubbulpore 
(ammunition) was expedited, and the construction of the Vehicle Depot 
at Delhi, under the same scheme, was begun іп 1940. | 

It soon became clear, however, that the existing arsenals and 
depots including those under the Chatfield Scheme were hopelessly 
inadequate to cope with the huge volume of stores that had begun to 
pour in. New depots were, therefore, planned and built wherever the 
number of dependent troops justified them ; or receipts from the trade 
required an Ordnance installation to avoid excessivet ransportation to 
distant localities, or rail and road communications were suitable for its 





1. See map in the beginning and appendix HI. 
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installation.? Unfortunately, the construction of these depots, parti- 
cularly in 1942, coincided with the receipt of large quantities of diverted 
and frustrated cargoes which followed the fall of Hong Kong, Singapore 
and Rangoon. This naturally led to great difficulties in storing the 
goods some of which had to be left in the open. Another difficulty 
which led to delay in the construction of Ordnance installations lay 
in the fact that there was an urgent strategical demand for the construction 
of airfields, extensions of port installations and railways and similar 
constructional demands from other army services. The work, however, 
continued and received a great fillip in 1943 when it was decided to 
make India a base for offensive operations against the Japanese. 

On 31 August 1943, Mr. Winston Churchill announced from 
Quebec the formation of an Anglo-American command in South-East 
Asia and the appointment of Lord Louis Mountbatten as the Supreme 
Commander. This relieved the Commander-in-Chief in India of all 
operational] responsibility in Burma, but left him with all the adminis- 
trative burden for supplying and maintaining the great majority of 
fighting troops in the area. When the actual decision to form the 
India Base, as such, was taken in September 1943, the Ordnance services 
fully realised that they would have to sustain, not only their own armed 
‘forces, but also the increasing hosts of British, American, Chinese, 
West and East African troops which’ would assemble and were assembling 
for the coming offensive. 

At this time, the situation on India’s, eastern borders and the 
potential threat to her security, necessitated the building up and 
maintenance of a comparatively large force of two corps, later to be 
reinforced by a third corps,-comprising the Fourteenth Army. In 
addition, preparations were also made for a number of long range 
penetration groups known as the Wingate Force. 

Consequently it was decided by the British Chiefs of Staff that 
India should be prepared by October of the following year as a base 
for a force of twenty divisions. Such a base would be stocked on a 
heavy scale and would be practically self-contained. Moreover, the 
base itself could not be localised to one part of the country, since no 
single area in India had sufficient port capacity or potential airfield 
sites—nor even a suitable climate and terrain—for a large scale mobili- 
sation, training and acclimatization programme. In addition there 
was lack of trained personnel, and shortage of equipment—storage 
accommodation, and transport, to which may be added large scale 
deterioration of stocks due to exposure and  pilferage, which made 
rapid expansion impracticable. 

The decision to form the India Base brought closer liaison between 
the Indian Army Ordnance Corps and the Royal Army Ordnance 











2. Ordnance Services in India during World War II, p. 123. 
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Corps, but the supply of essential personnel and depot equipment for 
the base still retained a low priority until the end of the European war. 
In spite of this, however, the years 1943 to 1945 witnessed continuous 
improvement in the construction and working of the Ordnance depots 
m India, which finally enabled them to undertake fully and efficiently 
the maintenance of the Allied land forces. 


Evolution of Ordnance Services for the India Base 


The initial programme was to maintain a force of twenty British, 
Indian and African divisions. It was also intended to provide certain 
Ordnance stores which were required to maintain a considerable number 
of Royal Air Force and shore-based Fleet Air Arm squadrons. 

As previously stated, before the receipt of the directive from the 
British Chiefs of Staff, a certain amount of expansion was already in 
progress especially in the east coast area. This provided for the 
maintenance by sea of some sixteen divisions and seventy-five Royal 
Air Force squadrons, and consisted of the following main storage areas :-— 


(а) No. 3 Reserve Base, near 560,000 sq. ft. of covered accom- 
Calcutta, (subsequently modation for all types of 
known as No. 205 Indian Ordnance stores and ammuni- 
Base Ordnance Depot) tion with additional open 

storage space for vehicles, 

(b) No. 4 Reserve Base, near. 450,000 sq. ft. of covered accom- 
Madras, (subsequently modation for all types of | 
known as No. 206 Indian Ordnance stores, excluding 
Base Ordnance Depot) ammunition, with additional 

| open storage space for vehicles. 

(с) No. 5 Reserve Base, near 250,000 sq. ft. of transit storage 

Vizagapatam. for ammunition. 


It was felt that as traffic to and from Calcutta and Madras, 
whether by sea or land, might be interrupted (as in fact it was in 1942), 
the safest. policy was to split stocks of the whole range of stores between 
No. 205 and No. 206 Indian Base Ordnance Depots. This was the 
plan adopted and followed until Major-General Williams, Controller of 
Ordnance Services, War Office, paid a visit to India 1943. The 
Controller of Ordnance Services, keeping in view the lessons learnt 
earlier in the war, strongly advised against this course. He recommended. 
that clothing and certain types of general stores and ammunition should 
be stocked in more than one reserve base but that all warlike stores, and 
mechanical transport stores in particular, should be concentrated in. 
the Madras Base. 

Up to this time, the feeding of warlike and mechanical transport 
stores to No. 206 Indian Base Ordnance Depot at Madras was planned 
3, File No. 601/10448/H. | 
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through the Central Ordnance Depots. This course was followed 
because the Central Ordnance Depots alone had adequate facilities for 
the examination, modification and repair of stores. This entailed a 
considerable amount of double handling, and the Controller of 
Ordnance Services recommended that, in future, the stores should be 
shipped direct to No. 206 Base Ordnance Depot. 

All these recommendations were accepted. In view of that, as 
also the announcement of the requirements of the India Base, a large 
increase was brought about in the storage areas projected for the east 
coast depots. It was decided to establish a Base Ammunition Depot 
in the Madras area, while the vehicle sub-depots were eventually 
separated from the Base Ordnance Depots and set up as independent 
and greatly expanded vehicle depots in both the areas. 

Originally the two Bases, later known as 205 and 206 Indian Base 
Ordnance Depots, were conceived on a comparatively modest scale, 
intended to cater for one month’s maintenance of 8 and 8$ divisions, 
respectively. The decision to hold one month’s supply of all Vote 
7 and 8 stores at Panagarh for a total of 20 divisions and 3 months for 
imported stores necessitated very considerable expansion to the original 
plans. This was taken up in three phases—the second phase to be 
completed by December 1944 and the third by the end of 1945. The 
rapid trend of events at the end of 1944, however, necessitated an 
acceleration of the whole programme. 

The ultimate role of the two east coast Indian Base Ordnance 
Depots worked out as follows :— 

No. 205 Base Ordnance Depot assumed responsibility for the 
maintenance of South-East Asia Command so far as its requirements of 
general stores and clothing were concerned. In addition it had to 
handle very considerable quantities of general stores either of Ordnance 
supply or similar to it for the Civil Affairs services of Burma, Malaya 
etc. By mid-1944, the depot was dealing with 13,000 tons a 
month.* 

No. 206 Indian Base Ordnance Depot assumed responsibility for 
the issue of warlike stores early іп 1945. Together with all the Central 
Ordnance Depots it was also called upon to prepare special packages of 
stores required for initial landing operations, e.g., Landing Reserve 
sets and Beach Maintenance packs. Тһе various packs of stores were 
then despatched from the packing depots to the collecting depot at 
Shakurbasti near Delhi, where they were assembled into complete 
sets and despatched to the various ports from which the particular 
forces requiring them were mounted. Although this work was 


entirely new to the Indian Ordnance organisation, it was well 
done. 


4. File No. 601/10448/H op cit. 
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Stocks of clothing and general stores in No. 205 Base Ordnance 
Depot were automatically replenished from the central and holding 
depots in India. The central depots were responsible for the provision 
of these items for the whole of South-East Asia Command. In the 
case of warlike stores No. 206 Base Ordnance Depot calculated its 
requirements which were then included by the central depots in their 
calculation of the requirements of India Command, except that for 
certain Mechanical Transport sections No. 206 Base Ordnance Depot: 
stated its requirements to the War Office through General Headquarters, 
India. Тһе sections concerned were those relating to particular types 
of vehicles of which the majority were held in South-East Asia 
Command.? 


Ammunition Depot, Benares 


It was further decided that the Ammunition Depot at Benares 
should be developed and organised as a Reserve Base Ammunition 
Depot, to feed up to five divisions operating on the Northern Line, 
that is through Manipur Road and Imphal. As this depot was almost 
completed in respect of technical buildings, this decision was imple- 
mented fairly rapidly, and the middle of 1944 saw this depot fulfilling 
its role for the maintenance of the XXXIII Corps and IV Corps 
operating in Northern Assam, by means of shipment on the metre gauge 
railway direct from Benares to Manipur.® 

Later events, and the increase in forces in Northern Assam led 
to the decision to increase the operational commitment of Benares to the 
maintenance of eight divisions, with a corresponding decrease on the 
load at Panagarh. 

After the liberation of Burma and the opening.of the port of 
Rangoon, the role of this depot considerably changed and its responsi- 
bility for the maintenance of South-East Asia Command forces in respect 
of ammunition largely: ceased. 


Waltair Transit Depot 


With the prospect of increase in. exports of stores to South-East 
Asia Command from the east coast ports, plans were made for the 
improvement of dock facilities at Vizagapatam and the installation of 
an extensive export transit base at Waltair, within which an Ordnance 
Stores and Ammunition Transit Depot was located. The chief role of 
this depot was to act аз a "Jung" to Calcutta in the event of a break- 
down of that port and at the same time provide accommodation for 
possible “‘shut outs" of stores shipped direct from Central Ordnance 
Depots in India to that port. 


5. File No. 601/10448/H op cit. 
6. File No. 601/7230/H, Vol. 2 p.44. 
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Special Force Depot Agra 

With the formation of a “special force" under the command of 
Major-General Wingate to co-ordinate the operations of the long range 
penetration. brigades, a demand {ог a Special Force Depot, to hold 
specialised equipment for Wingate Force, was strongly pressed. This 
depot was formed on an ad hoc basis in so far as the raising of personnel 
was concerned, at the expense of static depots in India and located in 
Agra Fort. This depot continued to function throughout the latter end 
of 1943 and 1944, until the final disbandment of the Special Force early 
in 1945. It was finally closed down in May 1945. 


*S"? Depot 


Another special operational depot known as *S" Depot was sited 
at Dehu. It held the secret weapons and other special stores required 
by “8” Division, South-East Asia Command. It had a completely 
British staff, though a skeleton staff was provided at the expense of 
Ordnance depots in India. 

This staff proved quite inadequate towards the end of 1944 when 
increased commitments in respect of combined operations correspondingly 
increased the holdings at this depot. In May 1945 an 


increase of 
staff in this depot was seriously considered. 


Depots at Ports 


Meanwhile, the development of the central and holding depots 
went on steadily. It became necessary, in view of the difficulty of 
clearing imports quickly, and in bringing exports to the dockside at the 
required time, to establish Ordnance transit depots at practically every 
usable port in India, e.g., Karachi, Bhavnagar, Bombay, Cochin, 
Madras, Vizagapatam and Calcutta. Further additional Command 
Ordnance depots had to be established in each command to serve the 
ever-increasing number of troops. Unfortunately, the quality of the 
buildings erected was often so inferior that in some cases whole portions 
of depots collapsed a few months after their completion. They were 
generally ill-served with roads and rail and some were never provided 
with electric power. 

From the latter half of 1943, the tendency had been to follow the 
Ordnance organisation in the United Kingdom. However, as a result 
of the Lethbridge Mission Report, based on evidence in the Pacific theatre 
as well as of the Burma operations, it became clear that the Royal Army 
Ordnance Corps organisation as a whole was not suitable for the type of 
operations likely to be encountered in the Far Eastern theatre of war.* 
Аз a result, the Director of Ordnance Services in India and the Director 
of Ordnance Services, Allied Land Forces South-East Asia, were 
7. Lethbridge Mission Report, File 601/10568/H. 
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requested by the War Office to submit recommendations as a basis 
upon which a suitable organisation for the Ordnance services might 
be built up. The recommendations were submitted and a new Ordnance 
organisation was accepted by the War Office towards the end of 1944. 


+ . 
Based on these recommendations almost all Ordnance units were re- 
organised. 


Types of Depots 


For some years before the war some informal and personal efforts 
had been made to bring the Indian Army Ordnance Corps organisation 
into line with the Royal Army Ordnance Corps by various changes 
proposed, one of which was to introduce the system of Central and 
Command Depots in India. But unfortunately these efforts were 
infructuous except for certain minor changes, and up to the end of 
1940 Central and Command Depots did not exist in this country. The 
only exceptions were the clothing depot at Shahjahanpur which was a 
Central depot for certain items, and Chaklala for stores of Mechanical 
Transport supply. 

It was in 1941 that the Central and Command Depot organisation, 
which had been in existence in the United Kingdom for many years, 
was introduced in India. As a result thereof the different types of 
depots assumed the following roles :— 

Central Ordnance Depots. Received all supplies and made 
bulk issues to Command and field depots. They were: 
not intended to make any retail issues. However, in 
actual practice this policy could not be fully implemented 
as during 1942 production from indigenous sources being 
ahead of the construction of covered storage accommodation 
and transport difficulties, supplies had to be delivered 
to the depots nearest the manufacturing centres instead of 
the Central Ordnance Depots. 

Command Depots. Held stores for retail issue to the troops 
and replenished their stocks from the Central Depots. 
They also held stocks on behalf of the Central Depots and 
the Central Provision Office. 

Holding Depots. Received manufactured stores and held 
them on behalf of the Central Depots until called for. 

Transit Depots. Held stores awaiting despatch to overseas 
destinations. They were located at the main sea ports. 

‘The introduction of the above organisation led to the decentrali- 
sation of provision action at the Central Depot level, and resulted in the 
abolition of the office of the Deputy Director of Ordnance Services (P) 
at General Headquarters. However the General Headquarters still 
controlled the general provision policy and retained the responsibility 
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for provision of controlled stores, ammunition and 


general stores certain important 


Organisation of Ordnance Depots 


The pre-war organisation of Ordnance depots in India was the 
bare minimum to _ cope with. the necessary peace-time requirements 
and left little margin to deal with any appreciable increase of "output", 
which was an essential feature of war. The inadequacy of staff and 
accommodation, the lack of any forward planning, frequent transfers of 
personnel to meet the requirements of field formations and new depots, 
the huge volume of stores to be handled, and the necessity of speedy 
issues of stores to the troops threw a heavy load, of work on the depots 
which they could not easily manage. As a consequence, the Chief 
Ordnance Officers were virtually tied to their chairs and their deputies 
could only concentrate on the issue of stores to troops. Thus neither 
of them was able to devote much timé to such important matters as the 
welfare of temporary staff, fire precautions, accounting, provision, 
stock-taking and training, etc. This resulted in some disorganisation of 
work in depots and arsenals by November 1941 and the position 
continued to deteriorate. 

This state of affairs was described in a report of June 1943 by the 
Williamson Committee on Ordnance depots and arsenals from which the 
following excerpt is quoted :— 

‘The tonnage of stores issued and received in all depots had 
risen from 67,500 tons in 1938-39 to 1,63,000 tons in 
1941-42. Statistics for 1942-43 are not yet available, but 
figures obtained for February 1943 indicate that the 
tonnage of stores handled in depots is now in the region of 
2,500,000 tons per annum. Disorganisation | іп the 
working of depots first became apparent, we understand, 
in the autumn of 1941 when stores began to pour in from 
the factories in India before the depots were sufficiently 
organised to take the load. The situation deteriorated 
further in the early months of 1942 with the arrival of 
diverted cargoes of stores from Malaya and Burma, a 
large proportion of which were undocumented. Finally, 
the general pressure on rail transport in India reacted 
most unfavourably on the working of depots for, not 
infrequently, stores had to be despatched not to the depot 
planned for their accommodation but to the depot to 
which despatch was .most convenient from the stand- 
point of the working of the railways. 

*Disorganisation of the depots has had two results. On the 
physical store-keeping side it has resulted in considerable 
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mixing of stores with inadequate record of their location. 
This defect is to be found mainly in the large new central 
depots where, however, action is in progress to record 
locations. On the store accounting side it has resulted in 
unreliable ledger balances due to omissions to post and 
errors in posting and costing. Indeed, in one large new 
Central Depot the Chief Ordnance Officer completely 
distrusts the balances disclosed by the ledgers and relies 
on the figures in master bin cards maintained in the office. 
Unreliable ledger balances, apart from other mischiefs to 
which they may lead, are obviously a source of danger in 
making provision, for they may lead either to over 
provision or to under-provision’’. 


Re-organisation 


In order to remedy these and other defects, Ordnance depots 
were re-organised during 1943. Under this re-organisation, the depots 
were split into three main parts and the officer staff was increased. 
'The head of a branch could now attend to the major problems of his 
establishment and at the same time exercise a better and efficient control. 

The revised organisation charts of a Central Depot, a Command 
Depot, a Holding Depot, an Ammunition Depot and a Vehicle Depot 
were issued during May 1944 and are given in Appendices IV, V, VI, 
VII and VIII respectively. 

The three main divisions of a depot were:— 

(1) Headquarters ; 

(2) Administration ; 

(3) Provision,.control and stores. 

(1) Headquarters Branch consisted of: 

(а) Headquarters Section, which dealt with all the questions of 
policy and top secret and secret correspondence. 

(b) Library, which was responsible for the maintenance and 
control of all books, regulations, forms and stationery used 
within the depot ; 

(с) Central Registry, which received, sorted and distributed 
all incoming dak and despatched all outgoing dak: 

(4) Planning Section was responsible for maintaining statistics 
and reporting the state of depot output and efficiency to 
the Director of Ordnance Services on behalf of the 
Commandant or the Chief Ordnance Officer. This section 
carried out investigations of the bottlenecks as revealed 
by statistics or when instructed by the above officers. (The 
planning officer also advised on questions of procedure 
and economy). 
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(2). The Administration Branch was under the general control of an 


Chief Ordnance Offices) who wan Mae mo Сыйга Deputy 
Depot personnel (except officers) " He had con Eus E = 

ó . e following sections under 
his command :— 

(4) Transport Section: This Section was under the control 
of Deputy Commandant/Deputy Chief Ordnance Officer 
and was responsible for efficient and economic working of 
the depot vehicles and handling gear ; as also the mainten- 
ance of Petrol, Oil and Lubricant accounts. 

(1) Security Section was responsible for the depot security and 
fire fighting arrangements. The officer-in-charge of this 
section was termed as Depot Security Officer and was assist 
ed by one or more Command Assistant Security Officers. 

(iii) Yard which carried out provision and distribution of labour ; 
and was also responsible for depot sanitation and cleanliness. 

(ig M.I. Room, where sick personnel were examined and 
administered medicine. A Medical Officer was placed 
in charge of this room. 

(о) Civilian Establishment and Depot Finance: This dealt 
with all questions pertaining to leave, pay and allowartces 
of civilian personnel and also maintained cash accounts 
of various funds. 

(vi) Welfare: Civilian Welfare Officers were appointed in all 
depots to deal with questions relating to the welfare of 
temporary personnel. 

(vit) Military Establishment Section which was responsible for 
the general administration of Indian military wing and 
the watch and ward wings. 


(3) Provision, Control and Stores 


'These were under the control of Deputy Commandant or Deputy 
Chief Ordnance Officer and comprised :— 

(a) Provision and Local Purchase Sections under the control of 
a Provision Officer. 

(b) Indents checking, Issue Control, Important Issue Section, 
Unit Location Cell and Parts Changes and Publication 
Section under the Control Officer. 

(c) Depot Accounts Branch which directly controlled the 
accounting of stores and, where the accounts were 
centralised. It also dealt with the adjustments and 
discrepancies in stock. The Depot Accounts Officer had 
a Stock-taking Officer under him ; and the latter carried 
out the verification of stock in: the depot. 
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(4) Training Section responsible for the departmental training 
of personnel.® 

(e) Pest Control Section which rendered advice and took action 
to prevent damage to and treat stores damaged through 
biological causes. 

(f) Traffic Branch, which consisted of receipt and issue sections 
and dealt with the receipt and despatch of stores. 

(g) Returned Stores Depot which was responsible for the 
receipt, conditioning and repair of all stores returned by 
units and for the disposal of such stores as were not put to 
any further use. 

(А) Stores Sub-Depot which contained stores pertaining to 
one or more vocabulary sections according to the layout 
of a depot, convenience of functioning and the local 
conditions. The Ordnance Officer of а Sub-Depot was 
responsible for the correct receipt, issue, accounting, care 
and preservation and security of the stores under his 
charge. 


New Categories of Officers 


In addition to the new categories of officers, namely the Planning 
Officer and the Ordnance Officer (Adm), whose duties have been 
briefly described above, following types of new officers were also 
introduced into the Indian Army Ordnance Corps organisation :— 

Security Officer 

Training Officer 

Welfare Officer 

Provision Officer 

Depot Accounts Officer 

Stock Taking Officer 

Stores Preservation Officer 

Ordnance Officer, Returned Stores (Sub-Depot) 
Civilian Gazetted Officer. 

During the early years of the war the shortage of officers precluded 
the appointment of a whole-time Security Officer. Later on with the 
rapid expansion in personnel, the huge volume of stores bandled and 
the absence. of suitable storage accommodation, the security of depots 
against theft, sabotage, fire and subversive activities presented a big 
problem. In the new organisation, therefore, the appointment of a 
security officer was created. The officer selected for the appointment 
usually underwent a field security course before taking it up. The 
security officer was assisted by one or more assistant security officers 





8. Military training was imparted by the Company Commander Military Establish- 
ment. 
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(usually retired police officials) and a number of watchmen 
and Ward wings were also introduced to help the Security officer. These 
wings were staffed by retired re-employed soldiers and serving soldiers 
of low medical category. Their duties were confined to search fire 
watching, patrols and guarding of stores, and they were not к ару! 
Armed guard, where necessary, was provided by the Station Command, 
The security officer was also responsible for fire prevention and fire 
fighting arrangements. These assumed great importance owing to 
the vast quantities of stores kept in the open for lack of covered storage 
accommodation. Ordnance fire-fighting brigades were, therefore, 
formed and were suitably equipped. 


Watch 


Training Officers 


The military and departmental training of all recruits and 
temporary personnel was the responsibility of the training officer as, 
owing to the huge intake of recruits for the Indian Army Ordnance 
Corps, it was well nigh impossible to train them all at the Training 
Centre before their posting to depots. 


Welfare Officers 


These officers known as Civilian Labour Officers were- ex-officio 
members of the Welfare Committees and had direct access to the 
Chief Ordnance Officer and the Ordnance Officer (Adm.). They 
thus formed a link between the employer and the employee. Their 
main concern was to look after all aspects of labour welfare including 
their domestic conditions. The number of these officers for each depot, 
it may sound strange, was determined not by the number of workers 
employed, but on the basis of one civilian labour officer per one million 
square feet of storage area. 


Provision Officers 


In March 1943 “provision”? was decentralised to Central Depots 
for all items other than controlled stores, ammunition and certain 
important general stores particularly in short supply. The general 
provision policy and direction, however, remained with the Ordnance 
Directorate and was periodically conveyed to the depots through 
directives and circulars. For the supervision of provision work and to 
ensure the implementation of the directives issued by the Ordnance 
Directorate, the appointment of Ordnance Officer (Provision and Control) 
was introduced for the Central Depots. In Command Depots, this work, 
being comparatively simple, became the responsibility of the Ordnance 
Officer (Provision). This system of calculating requirements in the 
Central Depots proved advantageous as it eliminated the delays which 
previously occurred owing to the depots having to furnish the stock 
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position to the General Headquarters and the latter having to collate 
in order to secure correct requirements. 

. With the increase in the range and variety of new equipment 
and the extension of sources of supply to Allied and Empire countries, 
a large measure of automatic maintenance was adopted. This 
considerably cased the provision work but the faulty documentation 
by the suppliers sometimes rendered difficult the true supply or stock 
position of an item. Furthermore, India had to accept what was supplied 
to her and this often proved inadequate. The automatic maintenance 
of artillery, fire control instruments, small arms and machine guns, 
engineer and signal stores received from North America, ceased at the 
end of 1943. Thereafter quarterly or half-yearly itemised demands 
were prepared by the Central Depots. 

Depots responsible for the provision, receipt, storage and issue of 
the various types of stores are shown in the map at the end of Chapter 
п. 


Depot Accounts Officer 


The mainstay of the machinery of provision work is the correct 
recording of transactions in the ledgers. The number of transactions 
during the war shot up abnormally and the available trained staff 
(whatever was left after posting to the field depots) was insufficient to 
carry out this important work. The only alternative was to employ 
inexperienced men on ledger posting. Its inevitable result was that 
discrepancies in stock increased and their adjustment fell in arrears. 
The appointment of a Depot Accounts Officer who could devote his 
undivided ,attention to the correct maintenance of stores accounting 
was therefore introduced. 

The effective check on the accuracy of accouning is the verification 
of the balances in the books by a physical check of the items held in the 
depot. This was originally carried out by the group officers concerned. 
Due, however, to the immense increase in the receipt of stores, many 
of which had to be stocked in different places (due to lack of accommo- 
dation at one point) it became apparent that the stock-taking procedure by 
physical check was too cumbersome to be complied with by group officers 
under wartime conditions. In 1942 stock-taking in certain depots had vir- 
tually come toa standstill. Following, therefore, the practice obtaining in 
the United Kingdom a revised system was adopted whereunder stocks of 
all items held in a Command Depot were to be checked once in six months 
and those in the Central Depots once in twelve months. 


Preservation Officer 


In the pre-war days, owing to the high quality of the stores and 
the adequacy of storage conditions coupled with the relatively small 


CHANGES IN DEPOT ORGANISATION AND EQUIPMENT 31 


volume of stores held, the periodical turnover and examination was 
not a difficult affair. It was carried out regularly, the frequen 

depending upon the nature of the stores involved. The war аи 
about а radical change. The peace-time specifications аз to the quality 
of stores were relaxed and the volume to be held by the depots was too 
large to be properly stored. Examination, overhaul and turnover of 
stocks became difficult with the result that damage to stores due to 


biological causes assumed alarming proportions. During the years 
1944-45 it amounted: to :— 


Cause of damage Value of stores 


damaged 
Rs. 

Bamboo ghoon 280,664 
Wood ghoon ыды қ 572,673 
Woolly bears | m T 833,217 
Clothes moth .. on im s 8,714 
White ants m | ба m 142,130 
Rot Mildew... oe T 8,476,286 
Other causes .. 2% m 11,286 
Total га 2$ 10,324,970 


During the summer of 1944, three batches of officers, each 
consisting of twelve, were given training in pest control work in co- 
operation with the Aligarh University, followed by a further two weeks 
training in the Biological Branch, Cawnpore. Successful officers were 
posted to various depots as Pest Control Officers and advised the head 
of the depot on,all matters concerning pest control. These officers were 
later on designated Stores Preservation Officers. | 


Ordnance Officer, Returned Stores Depot 


The huge quantities of stores received from indigenous sources 
and from abroad made it impossible for the traffic branch of a depot 
to deal systematically with the stores returned by units. The stock 
groups whose primary function was to issue serviceable articles to the 
troops, were inundated with stores of repairable and doubtful condition. 
This created difficulties in finding covered accommodation for service- 
able stores and sometimes resulted in incorrect accounting, conditioning 
and identification. The net result was that the repairable and doubtful 
Stores remained lying in the depot and no steps were taken to get them 
repaired until the stock of serviceable stores had beed exhausted. It there- 
fore became necessary to introduce the Returned Stores Depots (later 
designated Returned Stores Sub-Depots) for the expeditious repair and 
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disposal of these stores. These were formed in May 1943 for the 
Command Depots by the expansion of the produce and sale groups and 
relieved the traffic branch of the troublesome task of unpacking and 
conditioning the stores returned by the units and the stock groups, and 
of storing and accounting for them. The Returned Stores Sub-Depots 
became responsible for— 
(a) the receipt, sorting and conditioning of all stores returned 
by units or the salvage organisation ; 
(b) expeditious despatch of all serviceable stores to the stock 
groups ; 
(c) the most advantageous disposal of stores which could not 
be economically repaired ; 
(d) holding repairable stores until the workshops were in a 
position to accept them for repair ; and 
(e) the disinfection, washing and repair of textile stores. 

With reference to (4) and (e) above, although the Corps of Indian 
Electrical and Mechanical Engineers had already been formed and the 
workshops of the Ordnance depots were controlled by Indian Electrical 
and Mechanical Engineers personnel, yet it was decided that the Indian 
Army Ordnance Corps would still carry out repair of Vote 7 Stores 
(clothing) and Vote 8 Stores (general stores) except items of a technical 
nature. 

Та depots other than the Command Depots, Returned Stores 
Groups were formed in 1944, and undertook the repair of such items. 
as were within their capacity. They also manufactured packing cases.. 


Ordnance Officers (Civilian) 


The expansion of the Ordnance depots in India and the mounting 
tempo of the war necessitated the formation of new field formations and 
units to which experienced Ordnance officers had necessarily to be 
posted at short notice. This was marked by very frequent changes of 
junior officers in the depots and resulted in the loss of continuity of 
supervision and consequential deterioration of efficiency. It was 
therefore decided in 1942 to introduce the recruitment from the open 
market of Indian gentlemen possessing the degree of an Indian 
University and with business or accounting experience, for appointment 
as Civilian Ordnance Officers. They were to be employed as Assistant 
Group Officefs in stock groups and some branches. The post was 
introduced on an initial salary of Rs. 340/- per month with an annual 
increment of Rs. 20/-. Of the 3,000 applicants, only about 42 were 
accepted as suitable and of these only 34 took up the appointments. 
This number fell far short of the requirement and it was decided to 
recruit graduates оп a salary of Rs. 200/- per mensem to undergo 
6 months' training, on the successful conclusion of which they passed out 
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as Civilian Gazetted Officers on probation at Rs. 300/- 


per mensem until 
confirmed as such at Rs. 340/- per mensem. At the end of the war the 


number of Civilian Gazetted Officers was 930. 


Further Changes in the Organisation of the Ordnance Depots 


The reorganisation of the Ordnance depots described in the 
preceding paragraphs took place during 1943 and 1944 and involved 
radical changes. However, in the light of later experience and in view 
of the continued increase in work, even this reorganisation did not prove 
sufficiently adequate to meet the needs of the depots. The under- 
mentioned changes were, therefore, made in the organisation of the 
depots :— ; 

(a) The administration of the Internal Transport Section was 
transferred from the Traffic Branch to the control of the 
Ordnance Officer (Adm.) who became responsible for 
the maintenance while the Deputy Chief Ordnance 
Officer still retained the responsibility for utilising the 
internal transport. 

(b) Two new sections namely “Labour Camp” and “Staff 
Control’? were opened under the Ordnance Officer 
(Adm.). 

(с) The “Labour Bureau” and “Grain Shop” sections were 
added to the responsibility of the Ordnance Officer 
Establishment and Finance. 

(d) The administration of the British and Indian wings had 
revealed considerable duplication of “А” and ‘©’ functions, 
e.g., the existence of two Quartermaster stores. It was, 
therefore, decided to merge the two wings in one adminis- 
trative headquarters and place them under the Company 
Commander Military Establishment. 

As.a result of the above decision the Company 
Commandant’s sections now consisted of:— 

Company office, 

Quartermaster stores, 

M.I. Room, 

Technical training, 

British. Wing, 

Indian Wing, 

Military Watch and Ward Wing. 

(e) The combined “Ledger Checking and Inspection Section" 
under the “Depot Accounts Branch" was split up into 
two separate sections namely—‘‘Store Accounts Inspection 
Section" and "Ledger Checking Section". | 

(f) In a Command -Depot the “Voucher Preparation Section” 
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and ‘Voucher Checking Section" were transferred from the 
Sub-depot to the Control Branch in order to centralize 
both the activities at one place. 

(g) The *Salvage Section" and “Сазе Recovery Workshop" 
under “Expense Stores Group" in a Command Depot 
were amalgamated with similar sections under Returned 
Stores Sub-depot, under which a “Produce Area Office" 
was opened and “Produce and Disposal Section" was 
re-designated as Produce Arca". 

(А) The “Expense Stores Group” in Ammunition Depots was 
redesignated “Expense and Returned Stores Group" 
and the “Case Recovery and Workshop" as “Returned 
Stores Section and Workshop". | 

The charts showing the layout of the various types of Ordnance 
installations in 1944 are given in Appendices IV, V, VI, VII and 
VIII. 


Initial Issue of Stores to Newly Raised Depots 


The initial issue of stores to newly raised depots covered the 
maintenance period, the store margin and the interim period. But 
in the actual despatch of these stores even unimportant and unwanted 
items were included and no heed was paid to the fact that these depots 
were in their infancy and therefore lacked adequate and suitable storage 
accommodation. The initial issue of stores to the field units was 
sometimes made without any regard to the needs of the troops in the 
field. A glaring example of this was the receipt in an Advance 
Ordnance Depot of а consignment of 72,36,000 sand bags. This 
huge consignment was received when the depot had very little staff 
and practically no facilities for handling and storing it. The operations 
in the area were of a mobile nature and sand bags were not in great 
demand. They could have been despatched much later thereby 
avoiding the congestion on the line of communication for the passage 
of essential stores and equipment which were urgently needed. 


Depot Equipment 


The depots of the pre-1939 period were equipped for a relatively 
slow peace-time procedure for the receipt and issue of stores. Mechani- 
cal equipment, labour saving and efficiency devices were practically - 
non-existent. The new depots, in many cases, were not planned 
properly and lacked such facilities as good roads, good floors and solid 
platforms and were without equipment. These short-comings were 
due to lack of knowledge of modern industrial methods and to the low 
priority accorded to India for the supply of essential equipment. In the 
first year of their existence these depots lacked the essential modern 


CHANGES IN DEPOT ORGANISATION AND EQUIPMENT 35 


handling equipment. Large consignments of mechanical transport 
major assemblies and other bulky and heavy stores had, on кесме 

со be manhandled. Moreover, due to the shortage of railway На 

closed апа high-sided wagons were used which presented к | 

difficulties in lifting the major assemblies from the wagons and in 

addition caused delay in the turnover of wagons. In 1942 and 1943 

a certain amount of equipment, including a few mobile and crawler 

cranes, gravity runway etc., was ordered but without much success. 

In fact in 1943, apart from two types of hand-driven cranes, the CAT 

crane on a 4х4 15-cwt chassis and the Giraffe crane on an old water 
cart trailer chassis, both designed by the Indian Electrical and 
Mechanical Engineers Workshop, Delhi, there were no mobile cranes 
capable of lifting heavy weights in Ordnance or ammunition depots. A 
thorough review of the situation was made and demands were placed 
for large numbers of all types of depot equipment. The Williamson 
Committee, which was appointed in February 1943 to examine the 
administration of Ordnance depots and arsenals and to make recommen- 
dations for its improvement, remarked as follows with regard to depot 
equipment :— 

“The Committee desires to draw attention to the urgent need 
for the provision of lifting gear e.g., portable cranes and 
stacking machines to cope with heavy lifts in. М.Т. store 
depots. The labour employed in the new Mechanical 
Transport stores depots is perforce largely drawn from 
agricultural sources and unaccustomed to the handling of 
heavy major assemblies. There is, therefore, grave risk 
of damage to valuable stores under present conditions 
of handling. Indeed, at Kirkee we saw a large number of 
heavy engine parts which had been damaged due presum- 
ably to bad handling. We consider that lifting gear such 
as wheeled cranes and stacking machines should be 
obtained for all Mechanical Transport stores depots as 
soon as possible". s E. 

The position remained practically the same throughout 1943.. 
The Controller of Ordnance Services during his visit at the end of 1943 
commented on the general lack of mechanical aids in depots. Later 
in 1944 the Deputy Director of Ordnance Services and the Assistant 
Director of Ordnance Services (Planning) General Headquarters, 
visited the United Kingdom and after examining the question of 
availability placed considerable orders for many types of storehouse 
and office equipment. It was, however, not until the end of 1944 that 
storehouse equipment arrived in India in any quantity. 

During 1944, the cranes, whether lorry-mounted, mobile - or: 
tracked, received in India were few in number. A Cranes Allocation 
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Committee was therefore formed under the Director of Transportation. 
The cranes received by all the user services were pooled and re-allotted 
on the basis of priority as adjudged by the Committee. The Ordnance 
services obtained their fair share of cranes but tracked cranes still 
remained in exceedingly short supply. 

Fork Lift Trucks had also been demanded in 1944 for the Ordnance 
services but as the deliveries were extremely slow, their allocation was 
also entrusted to the Cranes Allocation Committee. 

During 1944, experiments were carried out for the following 
types of shunting engines for Ordnance depots :—— 

(2) А conversion from a 3-ton conventional chevrolet. 

(ii) A conversion from a 4х4 artillery tractor. 
Neither of these vehicles proved satisfactory. Application was therefore 
made for 21 shunting engines converted from Mack 6-ton vehicles. 
The conversions were carried out under the supervision of the Trans- 
portation Directorate. No supply, however, materialised during 1944. 

As has already been mentioned, storehouse equipment during 
1944 was in very short supply. Some gravity runway and some 
industrial trucks had been received from the United Kingdom but 
little else. Shortage existed of the following items which had already 
been ordered :— 

Power stackers. 

Hand stackers. 

Banding machines. 
Wiring machines. 
Stencil. cutting machines. 
Sanding machines. 
Baling: presses. 
Industrial trailers. 
‘Standard steel racking. 
Rail motors апа trucks: 
Sack trucks. | 

However, during 1945, when the demands placed -earlier started 
materialising, the shortage of hand stackers, sack trucks, banding 
machines, wiring machines and industrial trailers disappeared. 

As for office equipment very little was received from the United 
Kingdom. The requirements in typewriters were largely met from 
Indian sources and local firms were able to supply a number of 
comptometers and calculating machines. 

The installation in Ordnance depots of ten printing presses was 
authorised and seven were supplied in 1944. Depot printing proved so 
successful that in 1945 further orders for various types of presses, 
lithograph -machines etc., were placed. 


CHAPTER III 
ORDNANCE PROCEDURE 


Towards the close of the year 1941 grave defects in the working 
of Ordnance depots and arsenals were observed. The disorganisation 
was ascribed by some to antiquated or defective procedure. However 
a close study of the procedure then prevailing showed that it was not 
entirely so. In fact the pre-war procedure was sound and worked well 
in peace and was considered adequate for the small wars on the North- 
West Frontier. The fact was supported by a marked tendency, after four 
years of war and after an exhaustive overhaul carried out in 1942 and 
1943, to re-adopt many of its features which had earlier been condemned 
and replaced. This point is also borne out by the Williamson 
Committee (1943) which remarked in their report: “Тһе defects in 
the working of depots which have come to light have been due not to 
defects in the prescribed procedure but to failure to follow it systemati- 
cally. Owing to the tremendous increase in the load on depots, Chief 
Ordnance Officers and Group Officers were unable to maintain close 
control over their staffs at the very time when strict control was essential 
owing to the preponderance of inexperienced and not infrequently 
incompetent employees in their expanded establishments"?, While 
conceding that the general framework of pre-war procedure and 
accounting was sound or at least not open to serious criticism, it has 
to be admitted that many modifications or relaxations were necessary 
during the war, as for example the introduction of the “planning 
system", EE" 

Before discussing the various modifications and changes introduced 
into the Indian Army Ordnance Corps depot procedure, it is proposed 
here to discuss briefly the causes which led to a virtual breakdown and 
disorganisation in the working of depots in 1941 and 1942. The chief 
reason was lack of trained staff. This was so owing to the inadequate 
staff in peace which included no war reserve ; the sudden drain on 
trained staff in finding personnel for Ordnance duties overseas ; and the 
unexpected increase in work in India as a result of the expansion 
of depots. 

Other contributory causes were :— 

(1) Inadequate facilities for receipt of stores by rail and 
for their distribution inside depots. 





1. OS.D. War History, Volume I, рага 13(c). 
2. Williamson Committee's report para 32. 
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(2) 


(3) 


(4) 
(5) 
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Stores arriving without any documents, or long ahead 
of documents. Sometimes it was not possible even to 
find out the name of the station from which stores were 
despatched. 

Sudden changes, on operational grounds, in demands 
from overseas, which necessitated an amendment to the 
action being taken on the issue order previously received 
and sometimes the splitting and reduction of stores already 
in transit. 

Failure of the railways to provide details of tranship- 
ment e.g., broad gauge to metre gauge etc. 

Alteration of the essential functions of a depot 
without notice. For example, in the autumn of 1942, 
all movements of stores from one Ordnance depot to 
another were restricted, resulting in Central Depots (for 
wholesale issues) having to take over the functions of 
Command Depots (for retail issues). 


(6) Dispersed stocks. Stores ordered for a Central Depot 


were often held in some other depot on account of its 
nearness to the place of manufacture. Nosimple procedure 
was evolved for reporting such stocks to the Central Depot 
enabling it to record the quantities at its disposal. Thus 
in many cases, while the Central Depot showed ‘no stock, 
of a particular item, sufficient quantities of the same were 
lying on its behalf in other depots. 


(7) Holding of stocks of identical items for two different 


authorities, Central Provision Officer and Deputy 
Director of Ordnance Services (Provision). Sometimes 
the owner of stores could not on receipt be determined 
owing to poor documentation. It is not easy to see the 
justification of a system under which two authorities held 
control over stocks of identical items not only in the same 
country but in the same depot. 


(8) Increase in variety and number of technical stores 


"with none or only very few individuals having a knowledge 
for identification available and these few were sent away 
with field service units in the first year of the war. This led 
to many stores being "locked up" in depots as they could 
not be identified. 


(9) Incorrect deliveries of consignments to depots where 


no one could identify them. One of the causes for wrong 
deliveries was congestion on the railways resulting in 
arbitrary diversion of wagons to any Ordnance depot that 
could provide space for them to be unloaded and stocked. 
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à type of store accounting document 

the newly recruited staff had to deal with different systems 

and forms, inspection notes, shipping tickets and different 

types of vouchers from the United States, Australia 

Canada, and the United Kingdom. In addition there 

were invoices and challans of every conceivable type, 

packing notes, bills, and from small Indian firms any odd 

piece of paper or none at all. This led to some items 
being brought to account twice and some not at all. 

(11) The attempt to follow the Royal Army Ordnance 

- Corps by “pre-posting”® whereas іп the United Kingdom 
they had reverted to “‘post-posting’’, a fact which was 
not known here. This led to issues being recorded which 
were not made, and to other complications. 

(12) Delay in introducing statistical control covered by 
the term “planning” as its potentialities were not fully 
appreciated in India at that time. This was a “negative 
difficulty," since the absence of “planning” did not aggravate 
difficulties of administration and accounting, but certainly 
delayed the rectification of internal inadequacies.* 

Owing to all these causes, but chiefly owing to the increase in 
work and the inadequately trained staff, a virtual breakdown of Ordnance 
work in depots and arsenals was feared in 1942. The depot commanders 
were not able to maintain visual or even documentary control over the 
multitudinous activities in their establishments. A majority of them 
did not know the exact daily situation in the various sections of each 
group. The main drawbacks of the procedure in vogue may best be 
enumerated by quoting some extracts from the report submitted by 
the Planning Advisers in September 1942 :— 


Control System 


Depots visited had no such system. The delay and heavy work 
involved in dealing with units, queries and hasteners was very apparent, 
there being no centralised complete record of individual issues. А 
delay of several days was possible before a reply was sent to the Unit 
concerned. 


Indent Checking 


In no depots visited were indent checkers provided with Master 








8. Preposting is the system of recording an item as received or issued before the 
document is passed to the store house for binning or selection and packing. 

4. This part of the chapter dealing with causes of depot disorganisation is based 
on File No. 601/7230/H Vol. 1 para 13. 
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Part Indices, the only checking media being trade catalogues (which 
might or might not be up-to-date) and the checkers’ own experience 
of the various types of stores handled at the depot. 


Voucher Preparation 


The individual output rate was low. In the case of urgent issues 
groups hand-wrote their vouchers in order to obviate delay. 


Ledger Accounts 


There appeared to be a lack of uniformity in the method of 
maintaining the stock record. In some cases large account cards were 
used and in others ledger sheets. Some depots pre-posted, others post- 
posted. Опе depot (Delhi) posted from the indent itself, not from 
the voucher. This was wrong in principle. Some depots had used 
posting slips until these were unobtainable. Checking of posting 
entries was a similar proposition ; some depots carrying out simultaneous 
checking, one employing a night shift to check the previous day’s 
postings, while others had a central checking section which could visit any 
group. This work in the latter case was sometimes a fortnight behind. 


Provision Action 


In general the Account Cards did not represent the true stock 
position. Very few depots were up-to-date in their postings and lists 
showed that some were two to four weeks behind in bringing receipts 
on charge. Since provision action is largely based on the account 
balance, Deputy Director of Ordnance Services (Provision) was working 
partly in the dark. 

It was noted that NO provision review action signals were used 
for account cards. 


Location Records 


At most depots bin locations were not shown either on the account 
card or on the bin card. In fact, in the absence of any location index 
the storekeeper had to rely on his memory. Apart from the numerous 
objections which could be raised against this, it isa breach of procedure 
and a very dangerous one if allowed to continue. 


Stocktaking 


Stocktaking at most depots was either haphazard or non-existent. 


“To-Follow” System 


There were two systems in use. Some depots prepared Further 
Part Vouchers immediately, in the case of inabilities, as in England. 
Others did not prepare F.P. Vouchers until stores to meet ‘dues out’ 
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became available. Incidentally, some Chief Ordnance Officers were 
without exact data on their *"To-Follow" position. 


Returned Stores from Units 


In some depots no very distinct line of demarcation was preserved 
between “Returned Stores" and “New Receipts.” 

In a nut-shell, longer time was taken to meet indents, and issues 
were delayed unnecessarily at many points, The flow of paper work 
through the depots was not controlled and resulted in bottlenecks in 

the various sections thus slowing down the average issue. Further, 
the depots were not in a position to give an exact account of their stocks 
at any time, since the ledger cards giving the essential information were 
not accurate, Owing to the absence of documentary control, the 
supervision of the manifold functions in the depots was inadequate, and 
under the strain of the ever increasing load of work during the first three 
years of the war the pre-war Ordnance procedure was at the brink of 
complete collapse." 


* Planning" 


To prevent the situation from deteriorating further, two Planning 
Advisers (an Assistant Director of Ordnance Services and а Deputy 
Assistant Director of Ordnance Services with experience of ‘‘planning’’) 
were transferred in August 1942 from England to India to advise on the 
application of the “‘planning’’ system which had proved so successful in 
the United Kingdom. After a short tour of the depots and arsenals at 
Delhi, Rawalpindi, Chaklala, Lahore, Kasu Begu, Cawnpore and 
Allahabad, they submitted to the Director of Ordnance Services, in 
September 1942, a report outlining their proposals for the introduction 
of “planning” in Ordnance in India. The keynote of their proposals 
was the introduction of statistical control, and the standardization of 
procedure. 

They suggested that a system of planning, in the first instance, 
should be introduced at one depot only, preferably in one of the older 
establishments, which might function as a training establishment for 
prospective Planning Officers for other depots. Planning Officers, 
thus trained, were to be posted to selected depots, and were to be directly 
responsible to their Chief Ordnance Officers. "These planning advisers 
were authorised to introduce essential changes, concurrently with the 
introduction of the planning system at the selected depot. When these 
would be applied subsequently to other depots time would be ripe for 
standardising the procedure. Consequent on the acceptance of the 
above proposals, an Ordnance school was set up in the Kirkee Arsenal 
in November 1942, for the training of planning officers.? 








5. For training in ‘‘Planning”’ see Page 146. 
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It may be interesting to know incidentally that while planning in 
India aimed primarily at the introduction of standardized procedure 
on the lines of that followed in the United Kingdom, complete uniformity 
was not possible owing to many factors peculiar to the conditions in 
India. Among these may be enumerated the lower educational 
standard of the personnel, lack of stores and office equipment, as well as 
of road facilities in the depots, and the rigid compliance with the require- 
ments prescribed by the Government of India Audit and Financial 
authorities. These factors militated against the complete adoption of 
the United Kingdom procedure. Nevertheless considerable success 
was achieved in making the Indian system similar to the one prevailing 
in the United Kingdom. Planning, in spite of initial prejudice, caught 
up the imagination of the authorities. | 

The Williamson Committee which made its report а few months 
after the introduction of ‘planning’ had unqualified praise for the 
system. The following extract from their report gives a true picture of 
its working.® 

“ The planning staff has recently established insome depots, and 
is in process of establishing in others, a system of strict central control over 
all stages of the work involved in making an issue of stores. This system, 
which is based on that adopted in Royal Army Ordnance Corps depots 
in the United Kingdom in addition to providing an up-to-date record 
of the stage reached in the issue of stores on each individual indent and 
thereby enabling hastening action to be taken if necessary, also furnishes 
the Chief Ordnance Officer daily with statistics showing the progress 
of issues in each Group. The first stage in establishing the system is to 
lay down a standard flow for documents through the various branches, 
viz. central registry, indent section, voucher preparation (in Groups), 
storehouse, ledger sections (in Groups), and Receipts and Issues Branch. 
The next is to set up an Internal Progress Section where every demand 
is recorded and progressed until it has been cleared from the depot, the 
required information being obtained from the indent registration sheet and 
from certain copies of the issue voucher which reach the Internal Progress 
Branch at various stages in the flow. А special procedure is laid down 
for progressing special issue orders and urgent indents to ensure that their 
progress is constantly under observation until they are cleared. We 
examined this system of control of issues in a number of depots where 
it had been in operation for a few weeks. The statistics disclosed that 
there had been a substantial decrease in the average time taken to make 
an issue both normal and urgent in all Groups. ‘The decrease may have 
been due partly to other causes but we are satisfied that the systematic 
control exercised through the Internal Progress Branch was an impor- 
tant factor in effecting the improvement. In any case, Chief Ordnance 


6. Para 33. 
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garding the daily progress 
n to take action promptly 


Officers are now in full possession of the facts re 
of issues in their depots and are in a positio 
when work falls into arrears in any Group.” 

| The General Headquarters issued many directives їп this period 

incorporating the experiences gained so as to evolve a standard proce- 
dure for functions such as receipts, issues, storage etc. These directives 
were so designed that with the aid of the progress reports, at each of the 
intermediate stages, bottlenecks might be quickly revealed and easily 
eliminated. Gradually these directives grew into a full-fledged standard 
procedure for all types of depots covering practically all their functions. 
The principle of ** Control," viz the progressing of documents or stores 
from stage to stage, was rigidly enforced with excellent results. In 
1944 one of the major changes effected was the adoption of Dues Out 
Control Procedure. Similarly, the preparation of single item Dues 
Out Voucher resulted in vast improvement in the time taken to clear 
the outstandings on receipt of stores, and the delays, which had occurred 
previously, were almost entirely elmiminated. A standard procedure 
containing instructions on control of documents, indent checking, voucher 
preparation, provision, accounting, location and stock taking of depot 
stocks was also issued, and co-ordination officers were included in the 
depot establishments to assist the planning officers in disseminating the 
knowledge of the new procedure and ensuring strict adherence to the 
standard procedure in vogue. 

In the last few months of the war the tendency, however, was to 
restrict the issue of new procedures to à minimum, аз the depots in 
India Command were in possession of sound standard basic procedures, 
and the staff had been trained to ensure conformity to them. Hence 
further changes in procedure were avoided where possible, and emphasis 
was laid on strict adherence to the existing procedures which was ensured 
by the expansion of the Inspectorate organisation. 


Work Planning and Efficiency Methods 


Allied to the statistical control exercised through “ planning ”, 
various work planning methods and aids to efficiency were introduced 
to promote economy and healthy competitive spirit within the depots. 
These involved careful study of various tasks and their re-organisation, 
so as to break down the work into its smallest stages and thereby ensure 
the assignment of responsibility to the personnel for simple routine tasks. 
The use of recognised mechanical devices, wherever available, and 
improvised aids was another important feature of the new methods. 

To promote healthy inter-depot competitive spirit, the “ АП India 
Victory League" was introduced in December 1943. Under this 
scheme each depot was awarded points on a sliding scale for various 
features of its activities and the results were published in the form of. a 
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league table. The interest and discussion aroused by the League рго- 
duced a very healthy effect on the depots.* 


Packing and Preservation 


Arsenal and depot workshops used to carry out urgent manu- 
facturing orders for equipment of various types with the result that some 
of them were unable to keep up with the repair of the returned stores, 
which came back in large numbers mainly owing to faulty packing. 
During 1942-1944, it became increasingly obvious that all was not well with 
packing in India and frequent complaints were heard, particularly with 
regard to stores shipped to the Middle East and other countries. Defective 
packing led to deficiencies in the quantity of stores or severe damage 
to them in transit. General instructions and appeals through the Supply 
Department had little effect particularly in respect of trade packing. In 
most cases the trade in India delivered stores in large bulks contained 
in heavy packages sometimes weighing more than 2,000 lbs. This 
involved repacking which Ordnance depots, already overloaded with the 
huge influx of indigenous stores and diverted cargoes, were unable to do 
and the result was that bulk issues were made in these large and 
often already unserviceable packages, which inevitably broke down in 
transit at ports, river stations and other transhipment points їп the 
country. There was little or no preservation of stores owing to the ex- 
tensive use of uncovered storage, and thus enormous quantities of ma- 
terial were lost through deterioration. This matter assumed major 
significance at the time of the visist of the COS, War Office, at the end of 
1943, when it was decided to depute a Specialist Officer from the United 
Kingdom to help reorganise the work of packing in India. The officer 
arrived on 30 December 1943, toured the country to acquaint himself 
with local conditions and the capacity of manufacturers to produce pack- 
ing materials in the country, On his return to the General Headquarters 
in May 1944, a special sub-section of the Ordnance Directorate was 
formed, under him, to deal soleey with the re-preservation, stacking and 
making of packages. The section consisted of 1 Deputy Assistant Director 
of Ordnance Services, 1 Staff Captain, 2 British and 4 Indian other ranks- 
a small beginning but nevertheless a distinctly progressive departure. 
One of the first important measures carried out by the section was the 
issue of various detailed instructions, including Directorate of Ordnance 
Services (Г) Pamphlet No. 15, dealing with the packing of technical 
stores and reproducing various instructions by Royal Army Ordnance 
Corps in England. Various depots were also visited by the Specialist 
Officer and advice and instructions given on the spot. In addition, а 
Central Packing School was organised at Dehu, the first course of which 





7. The League on an all—India basis **died" in July 1944, but its short existence 
proved the forerunner of internal group competitions later on. 
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started in August 1944.8 

Packing Materials: One of the important measures adopted by 
this section was the standardization of packing cases in 20 sizes of fixed 
dimensions in place of the existing method of ordering by capacity with- 
out dimensions. Тһе sizes ranged from 12" x 9"x 44" to 63” x 12" x 19". 
Besides, depots were encouraged to organise box making factories on 
mass production lines for which detailed instructions were issued by the 
General Headquarters. This experiment was a great success and as 
many as 2,000 cases a day were produced in Central Ordnance Depots, 
Dehu and Delhi, where salvaged material was used to the greatest possi- 
ble extent owing to the shortage of timber. Another important measure 
was the introduction of carton packing of Vote 9 and Mechanical Trans- 
port stores in the depots on the lines similar to those in the United 
Kingdom. A range of 32 standard cartons was laid down and the 
Central Depots worked out their sizes. The supply of cartons in un- 
stitched form posed a difficult problem owing to the non-existence of 
of proper carton cutting machinery and the inability of the manufacturers 
to produce the specified thicknesses of board required. These difficult- 
ies were, however, overcome. Stitching machines and wire were flown 
out from the United Kingdom and placed in packing depots for the as- 
sembly of cartons. These were available in time to start carton packing 
for landing reserve and beach maintenance packs in the autumn of 1944. 
'The preparation of special carton labels for the identification of cartons 
was also organised оп the standard United Kingdom pattern. It was 
at first done centrally with an Indian printing firm and later in Ordnance 
depots. About a 100 million labels were produced in 1944. 

Supplies of waxed paper, gum backed paper- tape, corrugated card- 
board and other items were also arranged during 1944. It was however, 
impossible to provide greaseproof paper and creped paper from indi- 
genous sources. Further, in preparation for combined operations, a 
range of 20 sizes of landing reserve and beach maintenance pack cases 
was introduced, on the U.K. model, incorporating rope handles for lift- 
ing. and hinged lids to allow the boxes to be used as bins in the beach 
area. For these cases as well as for waterproofing the cases in general, 
the possibility of producing waterproof cases liners was investigated early 
in 1944, and manufacture was started in the middle of the year from such 
materials as were locally available. 

Preservation: Prior to 1944, very little pre-preservation of stores 
before packing was carried out in the depots. Hence, quite early after 
the formation of the packing section, a reprint of the War Office pam- 
phlet ** Preservation of Warlike Stores " was issued to all depots and a 
regular scheme for preservation introduced. Unfortunately, the spe- 
cified materials were not supplied by the Indian Supply Department or 

8. For details see Chapter IX. 
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the War Office, mainly owing to the world shortage of lanolin. How- 
ever, the best possible use was made of available substitutes. 

Special attention was given to the packing of certain technical 
stores wherein previously heavy damage had accrued. The most im- 
portant of these were :— 

(a) Batteries. For these a single battery pack in a flat top 
case was introduced having special fitments to hold the 
plates against movement. 

(b) Major Assemblies. The design of engine assembly cases 
had become entirely obsolete and was based on instruc- 
tions issued about 1930. The Directorate of Ordnance 
Services Packing Section took the lead in introducing the 
Chilwell type of reusable assembly. cases. 

Packing 1945: At the beginning of 1945, the Inspector Royal 
Army Ordnance Corps Overseas, Brigadier Robinson, visited the 
India Command and Allied Land Forces South-East Asia and made an 
extensive tour of depots. His reports indicated that India was still 
considerably behind the United Kingdom in the general standard of | 
packing due chiefly to lack of equipment and materials. 'To make up 
this deficiency, it was decided to depute an officer to the United Kingdom 
to obtain as much information as he could on tropical packing and, if 
possible, to arrange supplies of material and to gain an up-to-date know- 
ledge generally of the latest packing methods and equipment in the 
depots there. Тһе officer left for the U.K. in the middle of February 
1945 and returned in the middle of April. He brought back with him 
considerable information but was unable to arrange supplies of ma- 
terial. However, this resulted in a spurt of orders, placed on the India 
Office, for all types of tropical packaging material including greaseproof 
paper, creped waterproof paper, self-sealing wax paper, heat-sealing 
paper, metal foil, heat-sealing machines and other materials not obtain- 
able in India. Besides this in the standard range of wooden packing 
cases and cartons considerable improvement was effected. During the 
first part of 1945, more depots organised box making factories, but even 
then the gap between supply and demand was immense. To fill it up 
the factory of a firm known as Messrs. Body Builders Limited of Shaha- 
dara, Lahore, was obtained with all machinery and handed over to the 
Chief Ordnance Officer, Ordnance Depot, Lahore, to organise as a 
relatively large box making plant as early as possible. 


General Standard of Packing (June 1945) 


Although serious shortages existed in many essential packing 
materials particularly in timeber, a general improvement in packing 
could at last be discerned. Most depots were definitely packing-con- 
scious and many had attempted to introduce the elements of flow packing. 
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In addition, wiring machines, banding machines, gravity runway and 
other equipments were beginning to be available and the number of 
personnel who had received training in England was also appreciable. 


CHAPTER IV 


ORDNANCE FIELD UNITS AND DEPOTS 


While the changes were being effected in organisation and proce- 
dure, described in the preceding chapters, a large number of Ordnance 
units had to be provided for service in the different theatres of war. It 
is relevant here to mention that no such unit existed in peace-time and . 
therefore all field units and depots had to be raised during the war and 
often at short notice. Not only were there no field units in peace-time, 
but there was not even a plan for raising them except that it was assumed 
that the Indian Army Ordnance Corps would provide, on general mobi- 
lisation, a maximum of five Ordnance Field Companies, each consisting of 
one or more of the following sections, depending on the role which the 
company might perform :— 

General Duties Section 
Tent Repair Section 
Oil Cooker Repair Section 
Boot Repair Section. 
With the transfer, in April 1939, of the mechanical repair organisa- 
‚Чоп from the Royal Indian Army Service Corps to the Indian Army 
Ordnance Corps the number of sections in a company was increased by 
the inclusion of a Vehicle Section. Five such companies were raised, 
out of which four were for India's defence and one was earmarked for 
Singapore. As no nucleus for these existed in peace the entire personnel 
was found from within the peace establishments of the Corps. 

On the outbreak of war a previously prepared scheme including 
the despatch of one Ordnance Field Company to maintain a force of one 
Brigade was put into operation. Early in 1940, when more troops were 
sent overseas, the Indian Army Ordnance Corps contribution amounted 
to the raising and desptach of one more Ordnance company. Early 
in 1941 these two Field Companies were converted irito an Indian Ad- 
vanced Ordnance Depot and the additional men required for the con- 
version were sent from India. Towards the end of 1941, two new units, 
an Indian Base Ammunition Depot and an Indian Base Ordnance Depot 
were raised and sentto Iraq, and as a matter of operational necessity an 
Indian Advanced Ordnance Depot and an Indian Advanced Ammunition 
Depot were raised in Iraq, from the personnel of these two units and for 
whom replacements were provided from India. 


Mobile Cinemas 


During the winter of 1940-4] the necessity for providing Mobile 
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Cinemas for overseas forces was considered and accepted as an Ordnance 
responsibility. The personnel for these Mobile Cinemas was found 
by the special enrolment of experienced civilian cinema Жыйып 
Bombay. Fifteen such units were raised in 1941 for the Middle East 
and Malaya where their valuc as a welfare amenity to the troops became 
overwhelmingly apparent.| Early in 1943, therefore, the raising of a 
further 30 units was sanctioned.? By the middle of 1944 twenty-four of 
these units were completed leaving the remaining six to be raised for the 
Royal Air Force. 

Most of them were despatched to the theatres in Assam, Arakan, 
Ceylon etc. Some worked for troops inside India itself. The scale of 
raisings was one per Division, one per three Divisions for Corps troops, 
and special raisings as required for the Royal Air Force units. 

Towards the end of 1944, a Directorate of Services Kinematography 
was formed at the General Headquarters and the control and adminis- 
tration of these units passed from the Indian Army Ordnance Corps to 
the Directorate of Services Kinematograhy and the units were re-formed 
and re-organised as Mobile Kinema Sections. 


Ordnance Field Parks 


Towards the end of 1940 and early in 1941, War Establishments 
for Indian Ordnance Field Parks for Divisions and Tank Brigades were 
approved and four Divisional and two Tank Brigade Field Parks were 
raised in 1942. Towards the end of 1943 Ordnance Field Parks were 
completely reorganised to fall into line with the organisation in the 
United Kingdom, and this necessitated a complete re-shuffie of existing 
Ordnance Field Parks in India. It involved the reorganisation 
of the existing Divisional Ordnance Field Parks on the following 
basis :— 

For Corps Troops : Headquarters Corps Ordnance Field 

Park. Corps & Army Troops Sub- 
Park. Infantry-Armoured Division 
Sub-Park. 
For Divisional Troops : Divisional Ordnance Field Park with 
its Headquarters and three Brigade 
Sections capable of operating inde- 
pendently with any independent 
brigade. 
But this organisation was not suitable for operations in a jungle country 
or for war in the Eastern theatre. Hence, Allied Land Forces South- 








1 Опе of these units serving in Malaya was captured by the Japanese early in 
1942. | 

® See Indian Army Order, 379/43. 

3 Sec І.А.О. 1167/44. 
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East Asia wanted a change in it, and provisionally it was fixed as :— 
Headquarters Corps Ordnance Field Park 
Corps and Army Ordnance Field Park 
Infantry Ordnance Sub-Park. 


Laundry Units 


Indian Mobile Lanudry and Forward Decontamination Units were 
introduced in 1941 when six such units were raised, four being sent to 
Iraq and two to the Middle East. In all cases only personnel were sent, 
the equipment being provided from Imperial sources. In 1943 it was 
decided to amalgamate Mobile Bath Units which were at that time con- 
trolled by the Pioneer Corps, with the Indian Army Ordnance Corps 
Lanudry and Forward Decontamination Units. The new unit so consti- 
tuted was named ‘ Indian Army Ordnance Corps Mobile Lanudry and 
Bath Unit’. However, the establishments of the six Laundry and 
Forward Decontamination units which were already serving with the 
Middle East and Paiforce were left undisturbed. 

Sanction was accorded to the raising of 21 more units in addition 
to the six serving overseas. The raising of these units was carried out 
under great difficulty owing especially to the non-availability of equip- 
ment in time, and the difficulty of training drivers for the very large, 
heavy and unwieldy vehicles used by the units. 

With the increased demand for airborne operation and the conse- 
quent necessity of keeping the standard divisions airportable, the need 
for a different type of laundry and bathing organisation was felt. The 
Royal Army Ordnance Corps, therefore, in organising for the Eastern 
theatre of war introduced the following laundry and bathing organisa- 
tion :— | 

Divisional Mobile Bath Unit. Allotted on the scale of one per divi- 

sion and included as basic Divisional 


"Troops. 
Corps Mobile Bath Unit. Allotted on the scale of one per Corps 
and operated in Corps Troops area. 
Corps Laundry Company. Consisting of headquarters, Divisional 


Lanudry Sections (one per Division 
in the Corps) and Corps Troops La- 
undry Section. 
Army Mobile Laundry. For Army Troops. 
Army Mobile Bath Unit. For Army Troops. 
However, the lack of airportable laundry and bathing equipment mounted 
on jeeps prevented the reorganisation of the Indian Army Ordnance 
Corps laundries for this purpose. 
Hospital Laundries: Hospital Lanudries were of two types, (i) 
Base Hospital Lanudries and (ii) Static Hospital Laundries. 


ORDNANCE FIELD UNITS AND DEPOTS 51 


(i) Base Hospital Laundries. To meet the requirements of Allied 
Land Forces South-East Asia for future operations, Base Hospital 
Lanudries were demanded in the shape of complete units from 
United Kingdom in the middle of 1944. In March 1945 British 
Cadres arrived in India for the raising of Nos 10, 11 and 12 Base 
Hospital Laundries, but without the equipment. 
possible to raise the balance of Indian personnel. 
(и) Static Hospital Laundries. In August 1944 the Medical Services 
demanded machinery for 34 Hospital Laundries. However for 
financial reasons the demand was subsequently reduced to 18 and 
the provision restricted to hospitals with 2000 beds or over. 
In January 1945, it was decided that the control and administration of 
laundry facilities in India should be the responsibility of the Indian Army 
Ordnance Corps. By the end of May 1945 the Corps was in the process 
of raising and training staff for 17 Hospital Lanudries and an additional 
4 Airport Laundries which had been accepted as essential under the Air 
Trooping Scheme. The scheme for Air Trooping was inaugurated in 
that month for the rapid movement of troops by air from west to east 
and vice versa. То provide adequate and speedy facilities for the wash- 
ing of sheets, table cloths, etc. for the Air Transit Camp, sleeping accom- 
modation and dining hall, Ordnance was called upon to instal laundry 
equipment and provide personnel in the following stations :— 
Arkonam with a capacity for 1500 men 


Nor was it 


Poona ка 3j 55 1500 men 
Chakulia ,, 55 эл 1500 теп 
Mauripur  , 35 T 3000 men. 


Arrangements were also made at these stations for stocks of new clothing 
to be held so that replacements due to losses en route might be effected. 


Salvage Units 


Salvage is the term used in the army to recover all that is recovera- 
ble. Salvaged articles must be sorted out and distributed before they 
might deteriorate due to weather conditions or lack of maintenance. 
War Establishments for Salvage units were, in the first instance, drawn 
by the Quartermaster General's Branch in 1941, but on consideration 
of the various points involved, it was decided that this should be an 
Ordnance responsibility. In 1941, eight Salvage units were raised, four 
for Iraq, two for the Middle East and two for Malaya. “Тһе total number 
of units raised upto November 1943 was 26, and in addition to the. 
theatres mentioned above, these units operated with the Fourteenth 
Army, and in India and Ceylon. 

Although the importance of Salvage had been realised from the 
very beginning of the war, yet it was not until July 1942 that the Salvage 
Directorate came into being. The control, distribution and use of these 
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units then passed to the Director of Salvage but the Director of Ordnance 
Services still continued to be responsible for the raising of personnel and 
the supply of reinforcements. 


Officers’ Shops 


Towards the middle of 1941, the need for Officers’ Shops became 
more apparent. Representations had been received from Iraq and the 
Middle East. A War Establishment for the unit was drawn up and two 
Officers’ Shops were raised in Iraq towards the end of the year from the 
Indian Army Ordnance Corps personnel available there without special 
reinforcements from India. The question of providing Officers’ Shops 
both for operational and non-operational areas in India was considered, 
but the shortage of suitable persons resulted in a new War Establishment 
being drawn up late in 1942 under which shops in non-operational areas 
were staffed by the Women’s Auxiliary Corps (India) (WAC) (I). 
The turnover in these shops by the end of 1943 justified a revision and 
higher and lower WAC (I) establishments were introduced. 

Up to November 1943 the target for Officers’ Shops was 19 for 
operational areas staffed by Indian Army Ordnance Corps personnel 
and 27 for non-operational areas staffed by WAC (I). The target was, 
however, raised in 1944 when the need for these shops in all stations, 
where there was a large assembly of troops, was felt. More shops were 
raised as WAC (I) personnel became available. Some of these shops 
were on Indian Military Establishment but the majority were on British 
Establishment. Early in 1945 it was decided to introduce a WAC (Г) 
establishment to replace the British Establishment. In addition to the 
Officers’ Shops, Cash Payment Sections were introduced in certain 
Ordnance Depots for the convenience of entitled purchasers.* 


Indian Ordnance Beach Detachments 


Towards the end of 1942, War Establishments for Indian Ord- 
nance Beach Detachments were drawn up. Originally five such units 
having comparatively small British elements were raised during 1943 
for certain combined operations prepared for the spring of 1944. These 
operations, however, never took place. 

In the summer of 1944, it was considered that the existing orga- 
nisation was not wholly satisfactory and it was decided to disband the 
five groups and re-form two оп new establishments having a greater pro- 
portion of British personnel. 


Port Ordnance and Ammunition Detachments 


To bring the Indian Army Ordnance Corps organisation into line 








* For a list of persons entitled to purchase from Officers’ Shops and Cash Payment Issue 
Sections, see 1A0 1229/44, 
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with the Royal Army Ordnance Corps organisation, it was decided to- 
wards the end of 1943 to separate the Ordance personnel attached to 
HQ Dock Groups, Indian Engineers, and form them into separate small 
units known as Port Ordnance Detachments and Port Ammunition De- 
tachments. Fourteen detachments of each type were raised and attach- 
ed to Dock Operating Companies at the ports. Their function was to 
advise the docks personnel on all technical matters connected with the 
handling of Ordnance stores and ammunition during off-loading, and 
with the sorting and onward consignment to the depots. 


Mobile Ammunition Inspection Units and Mobile Ammunition 
Laboratories 


Prior to the summer of 1943, the Ordnance Directorate had little 
or no responsibility for the condition of ammunition and explosives on 
unit charge which was a responsibility of the Armaments Directorate 
The inspection of ammunition was carried out by Inspecting Ordnance 
Officers based on Ordnance Ammunition Depots but their activities, so 
far as the technical aspect was concerned, were controlled by the Ins- 
pector of Ammunition, Kirkee, under the Director of Armaments. In 
1942 and early 1943 the need for improving inspection, test and repair 
facilities for ammunition on unit as well as on Ordnance charge was felt. 
In the summer of 1943, therefore, the Director of Ordnance Services 
assumed full responsibility for the inspection and maintenance of ammu- 
nition and explosives in the service. То implement the new policy the 
following organisations were approved :— 

(а) The addition to the Ordnance Directorate at the General 
Headquarters of a technical section solely responsible for 
the inspection, maintenance and repair of ammunition 
and explosives ; 

(b) The addition to the Staff at Headquarters of Armies and 
Commands of a Senior Inspecting Ordnance Officer of 
the rank of a Major responsible to the Brigadier Indian 
Army Ordnance Corps for all technical matters connected 
with ammunition ; 

(c) The introduction of two new types of units viz :— 

(i) Mobile Ammunition Inspection Units ; 

(ii) Mobile Ammunition Laboratories. 
The war establishments for these new units were based on those received 
from the Middle East. 

Twenty-four Mobile Ammunition Inspection Units were formed, 
each consisting of a Captain, an Ammunition Examiner, one Havildar 
Clerk, two batmen or drivers and a vehicle. 

Twenty Mobile Ammunition Laboratories were formed, each 
consisting of one Warrant Officer Ammunition Examiner, two Viceroy’s 
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Commissioned Officers Ammunition Examiners, drivers, etc. and various 
vehicles of which one 3-ton lorry was completely fitted up as a Mobile 
Ammounition Laboratory. 

The introduction of this organisation resulted in vast improve- 
ment in the maintenance of ammunition on unit charge in a very short 
time. It was the aim of the organisation, that each unit in the army 
should be visited by the inspection unit at least once in three months, 
so that all ammunition on unit charge should be inspected, all repairable 
articles repaived by the Mobile Laboratory and those beyond its capacity 
be back-loaded to an Ammunition Depot for repairs. А considerable 
proportion of the time of the Inspection Units and the senior Ordnance 
officer was taken up by the investigation of ammunition defects and 
accidents, lecturing to units on ammunition maintenance, and generally 
maintaining liaison with units in the capacity of advisers on technical 
matters. The organisation proved a great success. But the view was 
put forth that it was neither necessary nor desirable to have two separate 
units, one for inspection followed up by the second for repairs. For ad- 
ministrative convenience, therefore, the two units were combined early 
in 1945, the new organisation being known as “Mobile Ammunition Re- 
pair Unit”. The target of these new units was placed at twenty. At 
the same time, the training of officers, and ammuntion examiners was 
accelerated and ammunition depots brought up to strength. 


Indian Ordnance Field Depots 


As a result of experience in the Eastern Army area, it was felt that 
it would be desirable to provide an Ordnance Store Holding element in 
advance of the Advanced Ordnance Depots and apart from the Ordnance 
Field Parks. This was at first met by forming Ordnance Field Depots 
to hold both stores and ammunition, the personnel being found from 
within the Base Ordnance Depots and Advanced Ordnance Depots. 
This arrangement was not very satisfactory, as it left these units under- 
staffed. Early in 1943, therefore, a war establishment for Indian Ord- 
nance Field Depots was drawn up. This unit was organised on the 
Specialist Company basis having а headquarters, a railhead group (as 
in the United Kingdom) and one platoon of each type of specialist com- 
pany. In addition it had an ammunition platoon and one platoon of 
the vehicle company. It was intended to be a flexible organisation 
which might be expanded into an Advance Ordnance Depot by some 
minor additions. A Field Depot had only those platoons which were 
necessary for the role it was to perform. Although this organisation 
proved its worth in the Burma operations, it was seldom used in its en- 
tirety, as the need for a complete Field Depot was seldom felt. In May 
1945 under Allied Land Forces South-East Asia the railhead groups of 
these depots were disbanded and re-organised as Forward Maintenance 
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Sections, thus bringing the Indian organisation into line with that of the 
Royal Army Ordnance Corps. It was intended that all Field Depots 
should be disbanded and re-organisised on Royal Army Ordnance Cor 5 
lines, into Forward and Lines of Communication Companies, а 


Ordnance in Combined Operations 


As the war in the East developed, greater use was made of amphi- 
bious operations and a novel technique was developed for their main- 
tenance. During the Second World War, ‘amphibious’ Operations 
were employed in North Africa and Europe and later a very extensive 
use of such operations was made in the Pacific, but it was not until the 
early part of 1944 that it became apparent that combined operations 
would have to be used in the Burma theatre. The Ordnance had to deal 
with the new technique of maintenance across beaches at first in 1944 
when it was called upon to provide Landing Reserves and Beach Main- 
tenance Packs for a proposed amphibious operation. The Indian 
Ordnance had no other knowledge of such operations except that of the 
Madagascar landings. A very amateurish attempt was, therefore, made 
to provide maintenance in the form of small packages which were to be 
manhandled. Scales upon which these were based were too lavish, 
covered the wrong items and the whole consignments would have been 
cumbersome and unwieldy. These operations were, however, cancel- 
led at the last moment but a lot of useful experience had been gained 
and when the next operations for the capture of Akyab and Ramree were 
planned, Ordnance Services were better prepared. Scales of Landing 
Reserves and Beach Maintenance Packs had been drawn up, based on 
the experience in North Africa and Italy, and already a reserve amount- 
ing to 4 Landing Reserves and 2 Beach Maintenance Packs complete 
was being packed to be held in readiness. 

At this stage it became apparent that to hold a Landing Reserve 
. of any known composition, dependent as it must be on the types, makes 
and marks of equipment and vehicles held by the force to be supported, 
was not a practicable proposition. It was, therefore, decided that all 
scales would be held in the form of ‘ bricks’ based on the maintenance 
of a given number of vehicles, equipments etc., or in the case of general 
Stores, a given number of men. After this decision was taken it was 
decided to pack sufficient ‘ bricks ’ of all master scale references to build 
up 11 Landing Reserves to any Brigade Group composition and 10 Beach 
Maintenance Packs to any given Division, however, constituted 4 
Landing Reserves and 1 Beach Maintenance were phased іп 
for the Akyab Landing but were never used as the landings were un- 
opposed. 

This was followed by a more ambitious programme and Ord- 
nance commitments gradually increased as preparations for operation 
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Dracula’ were made,? and additional 4 Landing Reserves and 1 Beach 
Maintenance Packs were phased in. Again there was no resistance. 
However, these operational packing exercises proved highly beneficial 
in experience and knowledge and instilled an air of self-confidence to 
meet any future demands placed on the Ordnance Services. 

After the fall of Rangoon, planning commenced for the operations 
against Port Swettenham and Port Dickson and the subsequent develop- 
ment of the area preparatory to an advance southward to Singapore. 
41 Landing Reserves and 21 Beach Maintenance Packs based on an 
estimate of the needs of the forces to be employed were prepared for these 
operations. In addition, considerable quantites of Ordnance Stores 
were packed to meet special requirements and to provide a reserve for 
the force. 

Japan capitulated a few days before this force was due to embark 
from the Indian ports. The role of the force was, therefore, changed to 
cover the occupation of Malaya. The maintenance required was there- 
by reduced and only 26 Landing Reserves and 3 Beach Maintenance 
Packs accompanied the occupation forces. The balance of the original 
commitment was used as initial maintenance for the forces of occupa- 
tion required throughout the Far East. It was considered, however, 
that these Landing Reserves and Beach Maintenance Packs were insuffi- 
cient to maintain formations in the Far East until the Base Ordnance 
Depot at Singapore was ready to function. Another 15 Beach Mainte- 
tenance Packs were therefore prepared for despatch to Singapore so that 
issues might be made in ‘brick’ form until such time as the Base Ord- 
nance Depot was in operation. 


Naval Units 


The limited ammunition requirements of the small Royal Indian 
Navy fleet which existed before 1939 were met by the Indian Army 
Ordnance Corps. There was only one armament depot involved, and 
this was in Bombay, and consisted of two sections, an ammunition storage 
depot at Butcher's Isiand, and a small section on the mainland with 
storage for guns and spare parts and an Ordnance workshop for repairs. 
The officer in charge of the area designated as the Ordnance Officer, 
Royal Indian Navy Group, Bombay, arranged for the supply of, and 
repairs to, ammunition, guns and other armament stores for the navy. 


Naval Armament Supply Officer 


With the outbreak of war and the consequent rapid expansion of 
the Royal Indian Navy fleet, there was an increased demand for guns 
and ammunition which were of new types peculiar to the navy. The 





5. “Dracula” was the name given to the amphibious operation for the capture of 
Rangoon, 


ORDNANCE FIELD UNITS AND DEPOTS 57 


army was, therefore, no longer in a position to suppl > з 
ments satisfactorily. At the с of the 2 dd n 
Admiralty, in April 1940, sent out an expert (Mr. P. J. Hawkins) ы ad- 
i on the question of starting a Naval Armament Supply Organisa- 
ion in India. The Hawkins Report led to the loan by the Admiralty 
of a high-ranking officer to the Royal Indian Navy, to plan the taking 
over of the Naval Armament Stores from the army. This officer arrived 
in India in September 1941 and was appointed to the staff of the Flag 
Officer Commanding Royal Indian Navy at Bombay. 

With the appointment of a naval armament supply officer, the 
gradual withdrawal of the army staff at Bombay was begun. They 
were relieved by the British or Indian armament supply staff who were 
civilians. But it was a slow process. To find replacements for the army staff 
who were withdrawn was a difficult problem. The Admiralty lent a very 
small staff which consisted of a few officers of the directing staff together 
with storehousemen for charge of stores, laboratorymen for examina- 
tion of explosives and fitters for overhaul of guns. This nucleus had to 
train Indian personnel as clerks, storehousemen, laboratorymen and 
fitters. A number of Indian storehousemen and Jaboratorymen with 
previous training in the depot at Singapore arrived in Bombay with the 
fall of Singapore in February 1942. They were a very valuable and 
welcome addition. 

Naval Armament Supply Organisation: The Master General of the 
Ordnance continued to be responsible generally for the naval arma- 
ment and inspection services in India.and the bulk of the work was car- 
ried out by the Indian Army Ordnance Corps. But it was felt by Naval 
Headquarters, the Senior Armament Supply Officer (India), and the 
Deputy Director of Armament Supply, Eastern Theatre, that this should 
be a naval responsibility. Flag Officer Commanding Royal Indian 
Navy, therefore, after consultation with the Master General of Ordnance, 
approached the Admiralty in September 1942 for the necessary assistance. 
The Admiralty agreed in March 1943 to send a nucleus of experienced 
staff to strengthen the proposed new Royal Indian Navy organisation. 

Government of India sanction for the Armament Supply Orga- 
nisation was issued in November 1943. Among other changes it involved 
the transfer of the naval armament and inspection services in India (in- 
cluding the Royal Indian Navy Group of the Ordnance Depot, Bombay, 
and the magazine at Butcher’s Island) from the administrative control 
of the Master General of Ordnance to the Flag Officer, Commanding 
Royal Indian Маму. 


6. See File 601/8498/A/H, Supplement No. 1. 


CHAPTER V. 
STORES AND PROVISION 


‘Sua Tella Tonanti? has been the motto of Ordnance ; when 
translated it reads: < То the thunderer his arms’. Interpreted in its 
wider sense, it means that the role of the Corps in the army is to supply 
and maintain the soldier with the necessary equipment. "This equip- 
ment includes a variety of stores ranging from sewing needles to guns. 
This does not mean that a soldier cannot fight without a sewing needle. 
It only shows the Ordnance point of view, namely that it is their duty to 
provide the soldier with everything he needs and at the exact time he 
needs it. 

In this chapter is discussed the mode of procuring various stores, 
except vehicles, and that of making them available to the fighting units. 


Controlled Stores 


The Chatfield Committee in their report envisaged the modernisa- 
tion and mechanisation of the Indian army. After the outbreak of war 
it was apparent that the type of weapons and equipment which the 
British forces in India and elsewhere had in August 1939 was far inferior 
to that of the Axis powers. This meant in simple terms that even though 
the forces sent overseas from India were virtually fully equipped, their 
equipment was not suitable for the type of fighting to which they were 
called in the various theatres of war, particularly in the desert or in the 
jungle. Both in the Middle East and in South-East Asia the opening 
of hostilities found the Indian units in possession of some obsolescent 
types of arms. | 

It was the responsibility of His Majesty’s Government to supply 
Indian units with modern armament, and therefore the extent to which 
the army in India could be modernised depended on the receipt of 
necessary equipment from the United Kingdom. The shortage of ship- 
ping and the increased length of the voyage as a result of the closing of the 
Mediterranean route considerably delayed the modernisation program- 
me. However, equipment continued to arrive in India, though not in 
quantities which would be considered adequate for raising and training 
a large modernised army. Three expedients were adopted to overcome 
this quantitative deficiency :— 

(1) a severe check on the issue of controlled stores, 
(2) introduction of interim scales for both operational and 
non-operational units, and 
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(3) the use of substitutes, wherever 
| It was only by a combination of these three methods that it was 
21. -- 

SM ^ ; machine guns, mortars and their 
carrying equipment and connected stores continued until the middle of 
1943.1 

The shortage of personal arms (revolvers, rifles and machine 
carbines) made it necessary to limit their issue to personnel in ancillary 
units, who were thus often less than 25% armed. The retreat from 
Burma in 1942 and the experience of jungle warfare proved the necessity 
once again for every combatant to have a personal arm irrespective of the 
type of unit to which he belonged. This was put into effect in 1943-44. 

In the first year of the war, supply of many items of major equip- 
ment was a mere trickle largely due to England's general unprepared- 
ness for war. But gradually as industry in England began to expand, 
supplies started coming through to this country. Indigenous industry 
in India also was spurred on to the utmost, but many, if not all, of the 
most vital weapons of war could not be produced here. This was due 
to the fact that India was not industrialised, and lacked adequately | 
trained technical personnel. The arrival of new types of weapons and 
equipment presented fresh difficulties to the Ordnance services, in that 
they increased the work of both technical and provision sections. Re- 
ceipt of new artillery, fire control instruments and signal stores, owing 
to lack of immediately available technical personnel, at first caused de- 
lays in issues to units. This was inevitable since personnel could not be 
expected to recognise individual components of an equipment with 
which so far they were not conversant. In addition, the entire subject 
of supply was complicated by the fact that the nature of operations and 
the geographical and climatic conditions of the various theatres of war 
necessitated special types of equipment which took time to produce. 

The British Government promised in 1940 that 10 per cent of the 
monthly production of equipment in the United Kingdom would be 
sent to India. This resulted in some improvement but it was insuflicient 
for her growing needs. Requests for an increase in this quota were made 
from time to time which were inevitable owing to the priority given to 
the equipment of units assigned for service abroad. On 31 January 
1941 the Chief of the General Staff (India) wrote to the Chief of the 
Imperial General Staff :— 

“We can never afford to neglect our frontier problem, and I 
doubt whether it is realised at Home, how low our resources have fallen 
in trying to meet all the demands made on us. No demand has yet 
been refused unless it was utterly impossible to meet it. 


possible, for initial training, 





1. File No. 601/2090/H. Technical Development of Weapons. 
2. Шаа. 
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“ We have now reached the stage when we can reduce them по 
more and actually the equipment now promised from Home will not 
for a long time to come be sufficient to replace that sent overseas, or to 
equip formations earmarked for that purpose. We have therefore, had 
to ask if it would not be possible within the next few months to increase 
the percentage quota alloted to us from 10% to 15% or even 20%.’ 

But such earnest appeals failed to bear fruit as the shortage of 
shipping continued to be a limiting factor. No matter how great the 
quota might be, it was of little value until it actually arrived in India. 
This difficulty became even more accentuated after the entry of the 
United States into the war, for stores from that country if they re nained 
unshipped for a length of time reverted to it and India’s potential assets 
thereby vanished. The effect of these circumstances on the equipping 
and training of India’s forces was most serious. Deficiencies had to be 
met by almost superhuman efforts in improvisation of all kinds. In 
spite of all this, India's expansion during this difficult period went stea- 
dily on, and she never failed to respond whole-heartedly to the many 
urgent demands made on her for forces, stores and material. 

Entry of Japan into ike War. The immediate effect of Japan's entry 
into the war on the position of equipment supply was negligible till the 
fall of Singapore. Large quantities of equipment were on their way to 
Malaya and the Far East when Singapore fell in February 1942. These 
were diverted to India and enabled a large part of her major deficiencies 
for units on the ground to be met. At the same time certain types of 
equipment for which there was no longer any use in the United Kingdom 
arrived in India. Someone in the War Office apparently seems to have 
thought that they might prove useful for the defence of India against 
the imminent Japanese invasion. It was however, discovered that these 
were of little value to India and merely occupied valuable shipping space 
and storage accommodation. 

With the speed of the Japanese advance towards India, units were 
rushed to re-inforce Burma, but usually the time and distance factors 
precluded their being sent completely equipped. Issues in many cases 
were made at dock side as the unit embarked. 

The lessons learnt from the retreat from Burma were recorded in 
a special report (Cameron Report). In addition some comprehensive 
questionnaires regarding the efficiency of vehicles and equipment were 
issued to units which returned from the campaign. It was on the basis 
of a careful study of the Cameron Report and the answers to the ques- 
tionnaires that the reorganisation of the army in India for jungle fighting 
with suitable equipment began. One lesson learnt was that generally 

з. Quarterly Liaison Letter No. 1 of 1941 dated 31-1-1941, File No. 601/7446/H. 


4. Memorandum by Directorate of Weapons and Equipment, File No. 601/ 
9090/H 
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speaking units had too much unnecessary equipment and transport 
Drastic reduction in mechanical transport and the reversion to serail 
transport led to the corresponding reduction in other equipment which 
was cut down to the minimum. This brought about a slight improve- 
ment in the position of controlled stores, but there was no change in the 
situation in respect of uncontrolled stores. It did, however, necessitate 
indigenous production of large quantities of new stores (e.g. saddlery, 


pack carrying equipment, cutting tools) which taxed fully India's pro- 
duction capacity.5 


Long Range Penetration Groups (L.R.P. Gs). 


In 1942 the first Long Range Penetration Group (the 77th Indian 
Infantry Brigade) was organised and equipped. Whilst generally it 
used standard equipment (in many cases modified for the particular role), 
the brigade devised certain specialised equipment, particularly river- 
crossing equipment, with which it had to be provided. The report on 
its operations (compiled by its Commander Major-General Wingate) 
provided fresh ideas for the ideal jungle equipment. With the co- 
operation of the U.S. authorities, who had by 1943 developed jungle 
equipment as a result of operations in the South-West Pacific, the 3rd 
Indian Division (Special Force) was equipped with many types of specia- 
lised equipment. 

In addition, the levies on the eastern frontier which had been 
raised to augment the armed forces, had to be armed. On account of 
the shortage of rifles, these levies were generally provided with shot 
guns obtained from private dealers in the different provinces of India. 
All these changes resulted in providing the Indian Army Ordnance 
Corps with valuable experience in storing, handling and despatching 
new types of equipment. 


Improvement in Equipment Situation. 


There was some improvement in the situation from April 1942, 
but a definite improvement did not occur until the winter of 1943-44. 
When the decision to make India a base for operations against Japan 
was taken, suitable measures for procuring equipment were adopted. 
It was against this new background that the modernisation programme 
went forward in 1943-44. Аз a result progress was far more rapid than 
in any earlier period, and the army had arrived at the stage when in 
armament and equipment it might be compared not unfavourably with 
other well found and up-to-date armed forces.® 





5. In this conncction see also Lethbridge Mission Reports which relate to the 
period 1943-44 and which contain detailed recommendations for new types of equip- 
ment and weapons suitable for jungle warfare. File No. 601/10568/H. 

*. War Department History, Head 4, page 25, File 601/7172/H. 
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PROVISION 

The system of provision prevailing before the war has already been 
described in the first chapter. It depended upon a consideration of the 
© assets" and * liabilities over the normal ‘ provision period’. During 
peace, therefore, ‘ provision’ was a comparatively simple matter as 
most of the factors for estimating requirements were either known or 
could be foreseen with reasonable accuracy. For instance, maintenance 
was calculated on the basis of normal issues actually made during the 
preceding three years. The mobilisation reserve was confined to the 
initial equipment of new units to be raised within the first 60 days of 
mobilisation. For converting existing units on to war footing, the 
difference between peace and war scales of equipment was also known. 
АП the stores margin and reserves were kept in depots (except that the 
mobilisation reserve was partly with units) from where they could be 
immediately issued. The main drawback was that owing to lack of 
funds the reserves were not maintained to the full authorised scales and 
the scales themselves were inadequate. It was for this reason that the 
Chatfield Committee recommended certain increases in the War Main- 
tenance Reserves and definite provision of funds. 

Before the recommendations of the Chatfield Committee were 
implemented the war broke out, with India still short of stores and 
equipment. With the outbreak of the war and the sudden demands 
for stores, all the stores reserves were merged into working stocks. 
Shortly afterwards orders were placed for the compliance of what were 
termed as the “ Standing War Indents ". "These indents prepared be- 
fore the war, were estimates of maintenance requirements for the first 
six months. Pending a review of the stock position, these indents were 
repeated for a further six months period. For the first one year of the war, 
the supply and provision officers experienced the following difficulties :— 

(1) Actual war maintenance reserves held were inadequate 
to cover the time lag between the placing of orders and 
the availability of stores. 

(2) Quantities ordered were insufficient to cover the rapid 
expansion of the army. 

(3) There were frequent changes in types, scales of equip- 
ment and stores consequent upon the process of moder- 
nisation. 

(4) The General Staff in India and the War Office did not 
have any definite target either of the number of troops 
to be raised or the time within which a certain program- 
me was to be completed. 

(5) At the same time India had to send a considerable number 
of troops overseas equipped, as far as possible, to full war 
scales with certain maintenance reserves. 
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(6) Ad hoc demands unrelated to any specific scheme or pro- 
gramme came pouring in from India апа overseas 
Commands. 

In short, there was no regular all-embracing forward plan to meet 
the situation and provision continued to be made for each financial year 
on what may be described as hand-to-mouth basis. This was ob- 
viously a sorry state of affairs, and the need for a long-term policy was 
acutely felt. As a result an attempt was made in September 1940—one 
year after the outbreak of war—to evolve a systematic Forward Pro- 
gramme. 


Forward Programme 


The principles which governed it were :— 

(1) Provision Period. It was decided to place demands in bulk 
based on requirements for initial equipment for new units, maintenance 
and reserves for the period upto March 1943. Provision could thus be 
calculated well in advance of actual requirements and the Supply De- 
partment could plan production and purchase on a long-term policy. 
This, however, had a disadvantage in as much as the farther ahead the 
period covered, the less reliable the estimates became. То overcome 
this drawback and to make the bulk demands flexible, a system of half 
yearly reviews was introduced. 

(2) Target. The War Office and General Staff (India) gave a 
forecast of the units and formations to be raised, the total number of 
troops to be maintained and the theatres of war to be catered for up to 
March 1943. Provision was to be estimated accordingly. 

(3) Reserves. The policy regarding reserves, stores margin etc. 
was also fixed. According to this :— 

(a) five months’ reserves for the Field Army, and 
(b) six or three months' stores margin for the entire number 
of troops was to be maintained. 

(4) Scales and Wastage Rates. The scales for initial equipment 
were to be as laid down in the then current Peace and War Equipment 
Tables. Two different rates of wastage were adopted, one for the Field 
Army and the other for frontier defence, internal security, training 
establishments etc. The Field Army wastage rates, called the * war 
wastage rates’, were based on the estimated consumption or estimated 
life of articles and were arrived at in consultation with the technical 
experts like the Controller General of Inspection and the Director of 
Armaments etc. The demands were then placed on the Supply Depart- 
ment. Changes were made in these demands as the situation changed 
or as demanded by the half yearly review. For example, in 1941, to 
meet the requirements of the Eastern Group Supply Council and the 
Central Provision Office, it was decided to extend the period from March 
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1943 to the end of 1943. Generally speaking, there was a steady in- 
crease in the demands placed under the “ Forward Programme " right 
up to the middle of 1942 after which there was a downward trend. 
Reasons for fluctuations in demand were :— 

(1) The frequent changes in the target. The number of troops 
or formations to be raised and the policy regarding provisioning certain 
overseas theatres of war. For example, the Middle East, Far East, Iraq 
and Iran etc. which were orginally the responsibility of the Deputy 
Director of Ordnance Services (Provision) later became the responsibility 
of the Central Provision Office. On the other hand, Burma and Ceylon 
became part of India Command and their requirements had to be cater- 
ed for by the Deputy Director of Ordnance Services (Provision). 

(2) The considerable delay in implementing the target owing to the 
shortage of personnel and in the arrival of major equipment from the 
United Kingdom etc. 

(3) The policy regarding reserves, store margin etc. was also not 
free from changes. The original “ Forward Programme" provided 
for five months’ reserve for the Field Army. Another reserve of three 
months to be called the ‘‘ General Headquarters Reserve " had to be 
introduced subsequently. Later, at the suggestion of the War Office, 
the distinction between Field Army and other troops for the purposes of 
reserves was abolished, and a three months “ General Staff Reserve ” 
for the entire force, whether operational or non-operational was intro- 
duced in place of the “ General Headquarters Reserve." 

(4) The frequent changes in the scales of equipment and the types 
of stores. For example as a result of a committee appointed to examine 
the scale for vehicles, a reduction of about 250 vehicles per division 
was made. This decision had wide repercussions on the demands for 
М.Т. stores repair and maintenance units of Ordnance. Many similar 
committees were appointed to examine the existing scales and equip- 
ment tables and their suggestions were carried out. 

(5) As regards wastage rates, efforts were made to check up the 
theoretically estimated life of articles with the actual maintenance 
figures. This resulted in a review of the estimated life of articles and 
consequent changes in provision figures. Moreover, it was necessary 
to provide against the possibility of the Frontier Defence Forces being 
employed in active operations involving wastage of equipment, but 
actually such operations and wastage did not occur. Subsequent pro- 
vision therefore showed a downward trend.’ | 

Because of the frequent changes referred to above, provision be- 
came а rather involved affair. Another factor which made it still more 
complicated was the numerous special demands placed on the Direc- 
torate of Ordnance Services by Allied Land Forces South-East Asia, the 

7. Based on O.S.D. War History Volume 1, para 15. 
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United States Army and Chinese forces assembling in Assam and Burma. 
Numerous orders had, therefore, to be placed ‘on foreign sources to meet 
these special demands as most of them could not be met from Indian 
production. 

In spite of these difficulties and unforeseen changes, provision 
continued, right upto the spring of 1945, to be carried out on a “ For- 
ward Programme ” basis. Exceptions to this were those Vote 9 stores 
in respect of which the procedure for supply was laid down in directives 
issued by the War Office or by British Army Staff, Washington. These 
were the War Office ‘ controlled’ stores, mainly weapons, vehicles, 


ammunition and technical equipment, and certain important general 
stores. 


Statistics 


In addition to the Forward Programme, another factor which 
contributed largely towards simplifying provision was the formation of 
a branch called M.G.O. (Stats). This was formed on 1 April 1944 by 
centralising various existing small statistical sections. The system of 
census returns (previously submitted by units) was organised on ап 
Army or Command basis. This enabled the various provision cells to 
get a complete picture at any time of all controlled stores in the form of 
unit entitlements, unit holdings, stocks in Central and Allied Land 
Forces South-East Asia depots etc. This greatly assisted them in framing 
forecasts and in the preparation of actual demands. 

Since April 1944, the system of reviewing all demands quarterly 
was introduced. This ensured a degree of flexibility and enabled pro- 
vision to follow reasonably closely to varying trends of actual require- 
ments. ы 
Justification of Bids for Stores of United States Origin 
In respect of demands for major items of equipment of United States 
production, the system followed was as under :— 

All such demands by India were first submitted to Commanding 
General United States Forces, India-Burma Theatre, along with a brief 
justifying the demands. After he had screened the demands and given 
his ‘ operational backing °, they were sent to the India Office in London 
for being passed on to the War Office. The latter then included these 
Indian demands in bulk orders on the United States to cover all theatres." 

206 (1) Base Ordnance Depot During the first half of 1945, 206 
Base Ordnance Depot (No. 4 Reserve Base) assumed responsibility for 
the maintenance of Allied Land Forces South-East Asia in respect of 
Vote 9 stores. It was also to make, from that time onwards, with certain 
exceptions, direct provision for stores of overseas supply in respect of 





8. For detalis of procedure see File No, 8507/250/MG/OS2A, Historical Section 
No. F 365. 
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equipments covered by the ALFSEA census. Stores of Indian indige- 
nous manufacture, however, were to be demanded from the Central 
Depots in India and not directly from the Supply Department. 

Gentralisation of Vote 9 Stores. Because of acute shortage of Vote 
9 stores, it was decided on 6 June 1945 to concentrate stores available in a 
few selected depots instead of being dispersed throughout the country in 
all.Command Depots. The main policy was that Central and Eastern 
Command would be supplied from Agra, Jubbulpore and Delhi (for 
Mechanical Transport), North-Western Army from Rawalpindi, and 
Delhi and Southern Army from Dehu, Kirkee and Secunderabad. In 
the first stage Nirsa and Fort William Depots were to supply Northern 
Command for a short while, but were eventually to fade out. The 
scheme was put into operation, except for Southern Army, where it 
was to begin in December 1945 for operational reasons, 


Provision for * Zipper ° 


During the period June 1945 up to V-J Day the Ordnance was 
pre-occupied with the planning of operational maintenance, scaling, and 
‘issuing necessary instructions to ensure correct preparation and packing 
of stores required to support operation Zipper.® Further, considerable 
work had to be done in connection with the re-equipping of the units 
comprising this force. These tasks occupied the Ordnance during this 
period to the exclusion of all But the bare essentials of other work. The 
problem was immense, being comparable to about one quarter to one 
third of the ‘ Overlord’ commitment prepared in the United Kingdom 
for the invasion of Europe. It taxed the Ordnance organisation of India 
to the utmost, but as far as Vote 9 (less М.Т.) is concerned all major 
difficulties were overcome successfully. The two great limitations which 
had to be contended with all along were firstly, lack of detailed informa- 
tion and secondly, in the majority of cases, too short a time to permit of 
smooth and easy handling of the various commitments. It may be men- 
tioned that approximately 275 different Landing Reserve Scales and 350 
Beach Maintenance Pack Scales were required to cover the range of 
equipment and врагев.19 

The complexity of the scaling problem may thus be appreciated. 
Large scale re-equipment of units took place at a very late stage, 
particularly in the case of Corps Troops units which were supposed to 
come out of ALFSEA fully equipped but actually came practically 
naked. Their re-equipment was undertaken by the Southern Army, 
but it was impossible to obtain, in time, a staff table showing makes, 


9. For combined amphibious and airborne assault on Malaya. The actual ope- 
ration took place in September 1945 after the Japanese surrender and was consequently 
unopposed. 601/9765/H, Vol. 2, Section 6. 

10. O.S.D. War History, Supplement to Vol. 2, para 15. 601/7230/H 
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marks and types of equipment, so essential for scaling. One had to 
be improvised and this was done, from every possible bit of information 
from all imaginable sources. The most valuable single contribution to 
the production of a workable staff table was the constant personal 
contact with the Force planners when they were located in the same 
place, and later with the Army Headquarters. The importance and 
value of this personal liaison cannot be over-stressed. Eventually the 
staff tables were worked out, the stores assembled and distributed into 
packs and sets. 

Ammunition. With regard to ammunition, the responsibility of 
the Director of Ordnance Services at the beginning of the war was limited 
to the provision of ammunition and the administration of Ordnance 
ammunition-holding establishments. Inspection and maintenance 
were under the control of what was then called the Artillery Directorate. 
It was realised, however, that an effective centralised control was nece- 
ssary, and in the summer of 1943 the Director of Ordnance Services took 
over complete control of the inspection, maintenance and repair of all 
ammunition and explosives in the service. The Armaments Directorate 
and its dependent inspectorates continued to be responsible for factory 
production and acted as consulting specialists. The implementation of 
this step led to :— 

(1) The formation in the Ordnance Directorate at General 
Headquarters of a technical section responsible for the 
inspection, maintenance and repair of ammunition and 
explosives ; 

(2) The appointment of a Senior Inspecting Ordnance Officer 
at Headquarters Armies/Commands who was responsible 
to the Brigadier Indian Army Ordnance Corps for all 
technical ammunition matters within the Army/Com- 
mand ; : "E 

(3) The introduction of the Mobile Ammunition Inspec- 
tion Unit and the Mobile Ammunition Laboratory. 

The chief difficulty regarding ammunition which confronted 
the Indian Army Ordnance Corps was the question of its rapid supply 
to the units engaged in operations. 

Movement was slow along the lines of communication and am- 
munition packages were often a source of trouble. Designed primarily 
for cooler and drier climates they were unable to withstand the vigours 
of the Indian climate. The inspection organisation had to be increased 
owing to the rapid deterioration of ammunition under tropical con- 
ditions. 

Regarding provision the system followed right up to February 
1945 was that India was allotted by the War Office an ammunition 
target for both India and South-East Asia Command, and quarterly 
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demands were placed by the Ammunition Provision Section on the War 
Office. In February 1945 it was decided that demands for normal 
ammunition requirements would no longer be placed on the War Office, 
but that General Headquarters India would supply a monthly state- 
ment of all ammunition held in Ordnance depots and the War Office 
would recoup against the target. For special ammunition require- 
ments demands were to be placed as before. i 


GENERAL STORES AND CLOTHING 


Much of what has been said about ‘ controlled’ stores and Vote 
9 stores applied also to general stores. The effect of expansion and 
modernisation of the army in India in respect of general stores was similar 
to that on other stores, namely :— 

(i) an enormous increase in the demand for existing stores,!! 

(ii) ап increased demand for new types of stores, and 

(iii) maintenance of overseas forces. 
The chief difference in providing these general stores and the ‘соп- 
trolled ' stores lay in the fact that whereas most of the controlled stores, 
with a few exceptions, were of foreign production, the general stores 
were mostly produced indigenously. Since India was not sufficiently 
industrialised, the difficulties encountered by the Indian Army Ord- 
nance Corps were really great, as it had to meet not only the needs of 
British and Indian units but also of the other Allied forces. If, in spite 
of all these shortcomings and difficulties, the goods were delivered, it 
must be considered a matter of pride both for the Governmental agencies 
and the industry in India. In this connection, writing in November 
1941, the Chief of the General Staff (India) stated :— 

“ Indigenous supplies of miscellaneous general stores have been 
coming forward in considerable quantities during the past few months and 
no great difficulty has been experienced in meeting over-seas demands.’’?2 

Some of the new problems which arose as a result of the war, and 
which Ordnance had to solve were :— 

(1) Enormous demands for leather goods. 

(2) Provision and supply of fire fighting equipment, 

(3) Provision of clothing for nearly 2$ million troops. 

(4) Changes in the designs and patterns of clothing. 

(5) Special clothing for Women’s Auxiliary Corps (India) 
and nursing sisters. 

(6) Stocking of officers’ shops. 

(7) Retrieving and repair of ‘ returned ' stores, etc. 





li. .Some of the new stores were developed or invented in India. In this connec- 
tion see Memorandum of General Headquarters Supply Development Committce 
(Military Stores and Equipment) File No. 601/8608/H. 

12.. Liaison Letter Мо. З of 1941 dated 19-11-1941. . File. No. 601/7446/H. 
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Leather goods. The demand for leather goods of various kinds was 
very great, two of the chief items being boots and saddles. In addi- 
tion to the boots despatched with the formations sent overseas, 13,86,873 
pairs of boots and 17,000 sets of saddlery were shipped overseas during 
the first year of the war аіопел? 

Early in the war, the army was rapidly mechanised and changed 
from ‘Pack’ to mechanical transport. 


The Burma campaign again 
showed the necessity for animal transport. 


Аз a result heavy апа sudden 
demands were placed on the Indian Army Ordnance Corps to procure 


and supply the necessary equipment. 

Fire Fighting Equipment. A considerable increase in the number 
of depots and installations in India necessitated the provision and supply 
of fire fighting equipment. In addition, demands for similar equipment 
for fire fighting units and sections in forward areas were also heavy. 

Clothing. With the expansion of the army from two lakhs to two 
and a half millions, combined with the necessity for providing certain 
requirements for railway and police personnel, the provision of clothing 
was a matter of considerable import and difficulty. Soon after the out- 
break of war, the control of the clothing factory Sahahjahanpur was trans- 
ferred from the Director of Ordnance Factories to the Director of Ord- 
nance Services, and consequently the factory came under the Controller 
of Army Clothing Supplies in October 1939.4 A “ Clothing Сей” 
was formed at General Headquarters under this Controller and was made 
responsible for the estimation of clothing required, and its production, 
storage and distribution. 

In July 1940, when the Department of Supply was formed, the 
production of clothing was handed over to it, while the estimation of 
requirements and demands and the ultimate distribution to the troops 
remained with the Master General of the Ordnance. It was however, 
not possible for this factory at Shahjahanpur, to supply all the different 
categories of clothing required by the army. Seven more government 
factories had therefore to be opened during the war, employing nearly 
70,000 workers,15 

'Тһе supplies coming under this head were of various categories 
which may be classified as under :— 

(i) Clothing materials. 
(1) Tentage. 
(iii) Waterproof cover and garments. 





13. Appendix II to Liaison Letter No. i of 1941. File No. 601/7446/H. | 
14. Liaison Letter No. 1 of 1940 from Chief of the General Staff to Chief of the Imperial 
General Staff. The clothing factories were in turn lost by the Director of Ordnance 


Services to the Supply Department in 1940. See O.S.D. War History Volume 1 
p- 3 (File No. 601/7230/H). 
15. File 601/8613/H. 
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(іу) Anti-gas fabrics. 
(v) Parachute components. 
(vi) Essential equipment, e.g. machine gun belts. 

At the beginning of the war, there were three hundred and sixty- 
seven cotton textile mills in the country, and the materials required for 
the army were obtained under the system: of Purchase by Tender on 
competitive basis. By the end of 1941, however, the demands for 
textiles had increased to such an extent, that it became necessary to 
devise new ways and means to ensure adequate supplies. The old tender 
system was given up and the contract system introduced, which in turn 
. was superseded by the bulk purchase system. It is outside the scope of 
this narrative to describe these systems in detail. Suffice it to say here 
that the response from the mills was excellent and practically all the 
eighty-four items of various types of fabrics required for defence purposes 
were produced and supplied. An important exception was cambric 
(D) required for parachutes which could not be produced in India from 
Indian cotton.1$ Some mills which had specialised during peace time in 
the production of certain materials especially required by the army, sup- 
plied, during the war, their entire production of these items for the de- 
fence services. Others reserved about 30 to 45% of their manufactur- 
ing capacity for meeting defence requirements. 

The following statement will give a rough idea of the enormous 
war effort in respect of indigenous items produced by India. The 
statement gives figures for the first year of the war alone, and represents 
Ordnance items shipped overseas by India, in addition to those despatched 
with the forces and those supplied to forces inside the country : 


Statement of Shipments Overseas of Ordnance Stores and Cloth- 
ing for the first year of the War 


From 1-9-1939 to 31-8-1940 


This statement represents items additional to the arms, equipment, 
stores, clothing and ammunition despatched overseas with formations. 

Since August. 1940, despatches increased and tended to increase 
further in proportion to India's greatly increased prodution. 


Clothing, necessaries and materials. 


Blankets Barrack РЕЯ 1,594,625 
Blankets Hospital ЕЖ 1,500 
Brushes s 331,074 
Bags kit a 38,112 





16. Silk parachutes for man dropping and certain types of supply dropping parachutes 
were, however, produced in large quantities in Lahore and Cawnpore. See Memo- 
randa on manufacture of clothing, 1939-45: File No. 601/8613/H. 
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Battle Dress—Blouses serge 
Trousers 

Cap comforters 

Calico 

Coats warm followers 

Caps forage | 

Cord cotton 

Cloth sheeting grey 

Cord Bedford 

Cloth cotton 

Drill blue . 

Drawers woollen 

Drill khaki 

Durries 

Flannelotto striped 

Gloves knitted 

Greatcoats 

Hats Pith 

Helmets Universal 

Hats Felt Gurkhas 

Jackets drill 

Jackets serge 

Knickerbockers driil 

Nets Mosquito 

Pagris 

Putties 

Pyjamas cotton 

Pants cellular cotton 

Shorts drill with turnup 

Shorts drill 

Shorts cotton 

Shirts 

Shirts angola 

Shirts drill 

Shirts flannel 

Shirting cotton cellular 

Shirting Angola 

Socks woollen 

Socks cotton 

Shoes canvas 

Suits combination 

Trousers heavy woollen 

Trousers serge 

Trousers drill 


ээ 
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189,415 
123,240 
62,552 
50,700 yds. 
2,486 
89,242 
34,450 yds. 
165,000 yds. 
18,200 yds. 
220,000 yds. 
188,600 yds. 
300,951 
10,190,080 yds. 
1,832 
37,000 yds, 
12,588 
106,561 
122,343 
8,572 
1,076 
249,636 
79,955 
42,802 
90,945 
21,487 
296,620 
3,035 
13,912 
95,111 
244,404 
57,225 
859,134 
225,443 
228,249 
9,974 
1,204,300 yds. 
320 yds. 
2,554,517 
42,050 
93,620 
409,363 
26,204 
70,035 
339,853 
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Towels ЕР 479,064 
Twill cotton 4% 221,550 yds. 
Vests woollen T 325,076 
Waistcoat cardigan pi 11,465 (17?) 


Changes in Design etc. 


Even before the outbreak of war, schemes were set on foot to con- 
sider riew designs of clothing and equipment required for the modernisa- 
tion of the army in India, and the Commander-in-Chief had approved 
the convening ofa committe under the direction of the Master General 
of the Ordnance for this purpose.!? Later, as a result of experience in 
warfare, scales of equipment and clothing were modified and resulted 
in a revision of all Ordnance estimates and calculations. In addition 
as a result of the lessons learnt during the initial fighting in South-East 
Asia theatre, many changes were made in the design and pattern of 
clothing for different types of army personnel, for example the introduc- 
tion of bushshirts, comoflauge garments, and the necessary lighter and 
still lighter clothing for troops fighting under jungle conditions. 


Retrieving and Repair of Returned Stores 


Not the least among the many problems the Corps had to face 

was the retrieving and economical repair of the vastly increased and 
increasing quantities of stores returned by units. This problem assumed 
importance especially from 1943 onwards, and a special organisation 
was formed to deal with it. This related to all general stores and clothing. 
For instance in peace-time maintenance of all clothing was undertaken 
by the soldier out of an allowance paid to him on the understanding 
that he would purchase replacement from the Ordnance. This system 
ended with the outbreak of war, and instead it was laid down that 
all repairable and unserviceable clothing was to be returned to Ordnance 
and free issues received in replacement. 

Before the war, the repair of stores was carried out in depot workshops 
which were then controlled by the Indian Army Ordnance Corps. With 
the formation of the separate Corps of Indian Electrical and Mechanical 
Engineers (IEME) in 1943 these workshops passed under the control 
of the new organisation. The Indian Army Ordnance Corps, however, 
continued to be responsible for the repair of all the general stores and 
clothing returned to them by the units. No organisation was left with 
the Indian Army Ordnance Corps to accomplish this task. Accordingly 
Returned Stores Depots were formed in accordance with the principles 





17 Figures are taken from Quarterly Liaison Letter No. 1 of 1941 from Chief of the 
General Staff (India) to Chief of the Imperial General Staff. 

18 May 1939. See Liaison Letter No. 2 of 1939 from Chief of the General Staff to 
Chief of the Imperial General Staff. 
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laid down in Chapter IV of the Ordnance Manual 


| of War. Thei 
functions, broadly speaking, were :— m 


(i) To receive, sort and condition all returned Ordnance 
stores. | 


(п) To return immediately to stock groups all serviceable 
stores for re-issue. 


(11) To disinfect, wash and repair clothing and repair other 
types of stores. 


(iv) To dispose of, to the best advantage, all stores unfit for 
economic repair. 

(v) То hold repairable stores until the workshops were in a 
position to accept them for repair.!? 

The introduction of the new organisation was naturally a lengthy 
process and development was comparatively slow when viewed in rela- 
tion to other military installations and the formation of Returned Stores 
Depots (R.S.Ds) in other theatres of war. This was no doubt due to 
the necessarily higher priority given to other types of constructional 
work, such as airfields and major installations, lack of electric power, 
and the difficulty of engaging skilled labour. In Europe and the Middle 
East these difficulties did not exist since well constructed buildings could 
be requisitioned, and trained personnel were available in greater pro- 
portion. 

Despite these drawbacks, considerable progress was made by dint 
of improvisation. An extensive schedule of machinery was drawn up 
for Command and Central “Returned Stores Depots which was to be 
received from the United Kingdom. Electrically driven boot-repair 
machinery was the first to arrive and was installed in some depots. Other 
machinery expected was electric grinders, drills, circular saws, spray- 
painting machines etc. 

In addition to its own heavy repair work, India in her role of the 
great arsenal for South-East Asia, also undertook to receive back all the 
stores returned by ALFSEA installations. To meet this additional respon- 
sibility two large Base Returned Stores Depots were completed at Kan- 
chrapara near Calcutta and Avadi near Madras.?° 

With the end of the war in Europe and the imminent arrival in 
India of troops for the Far East Theatre, the War Office Returned Stores 
Depot Adviser was sent on a tour of inspection of Indian and ALFSEA, 
Returned Stores Depots during June and July 1945. He made several 
recommendations for bringing them more into line with Returned Stores 
Depots in the United Kingdom and other theatres. The Assistant 
Director of Ordnance Services of GHQ (India) section dealing with re- 

pairable stores was also sent to the United Kingdom on deputation 


19 M.G.O. letter dated 18-5-1943, File No. F-76 of Historical Section. | 
20 O.S.D. War History, Vol II. 
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with a senior Indian Officer of the Indian Army Ordnance Corps to 
study at first hand the British Returned Stores Depot procedure. It 
was realised that apart from the then heavy responsibilities and the in- 
creasing workload, the Returned Stores Depots would be a permanent 
post-war feature. The proper organisation of this side of the Ordnance 
to meet efficiently its future responsibilities was, therefore, of primary 
importance. ы 

In addition to the repair of stores іп Returned Stores Depots, the 
installation of 7 Hospital Laundries, 5 Airport Laundries and 3 Static 
Laundries in Returned Stores Depots was also planned. 


Packing and Tropicalising Material 


In the early days of the war the need for special packing and tropi- 
 calising materials was not felt. The necessity arose when several com- 
bined operations were planned. It was essential that equipment for 
these operations reached the troops without damage or deterioration 
from atmospheric conditions. Ad hec demands had been placed for pack- 
ing materials and preservatives but these were slow in materialising. 
However, India was able to produce special packing cases, cartons etc. 
to satisfy all commitments. Towards March 1945 the stocks of 
the Central Provision Office (C.P.O.) were merged with those of the 
Ordnance Directorate. This enabled the utilization by India of the 
surplus stocks of the Central Provision Office, and the necessity of de- 
mands on the War Office was obviated. 

Civil Affairs Supply. In 1944 а mission, known as the Young Working 
Party, came to India to investigate and report on the stores that would 
be required for civil relief in the countries of South-East Asia after the 
expulsion of the Japanese. This party drew up a report known as the 
‘Young Report’ giving details of stores which might be required for a 
period of six months from the date of occupation after which the civil 
authorities of the countries concerned were supposed to take over. It 
was suggested that all store required would be obtained through military 
channels from the United Kingdom except such items as were solely 
produced in India. The major items to be supplied by India were :-— 

(a) All items manufactured from jute. 
(b) Textiles to the extent agreed upon between the United 
Kingdom and India. 

Major User System. This system of provisioning as outlined in 
a War Office letter of 17 November 1943 was implemented by General 
Headquarters in March 1944. Under this system, the respective res- 
ponsibilities of Army Services for certain stores for which provision res- 
ponsibility had previously been duplicated or doubtful, was defined.?! 





21 See Chapter 27 Appendix 1 of ‘Provision Instructions (War) Indian Army 
Ordnance Corps.” 
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А sub-committee of the “ Co-ordination of Demands and Standardisa- 
tion of Designs Committee ”, then functioning in England, was formed 
in India and was known as the “ Eastern Group Rationalisation Com- 
mittee ”. The main functions of the Eastern Group Rationalisation 
Committee were to implement in India the ‘Major User System’ defined 
-in the above mentioned letter with regard to the division of responsibility 
for providing different stores, and to recommend to the War Office any 
deviations therefrom due to peculiar local conditions. The principle 
underlying the Major User System was that a service which was the 
major user of any particular item of stores, should be responsible for 
procuring and providing that article. 

As far as Ordnance were concerned, their provision responsibilities 
under this system were increased to a great extent. They now became 
responsible for all Engineer and Transportation stores in respect of which 
Ordnance was declared to be the ‘ major user. These stores were pre- 
viously provided by Ordnance, Royal Engineers and Transportation. 
The biggest commitment taken over from other services by Ordnance 
was machinery, wood and metal working.?? 

In addition to the above, two other steps to ease provision action 
were taken during the first half of 1945. These were :— 

(1) In April 1945 an agreement was arrived at between the 
Government of India and the War Office under which 
India took over all C.P.O. assets. It was anticipated 
that this would result in a substantial reduction in out- 
standing demands in many instances and a greatly im- 
proved turnover of C.P.O. stocks. 

(ii) Hydari Mission. During the early months of 1945, Sir 
Akbar Hydari was sent to the United Kingdom at the 
head of a mission known as the Hydari Mission. As a 
result of this visit a considerable measure of assistance 
was obtained with a view to lightening the burden on 
Indian production. А large volume of demands оп the 
Indian Supply Department for 1945-46 requirements 
were diverted to the United Kingdom, thus making the 
Ordnance task easier. 

june 1945 to August 1945. In spite of all these measures (described 
above) taken to improve provision, the period from June 1945 up to 
V-J day proved to be the most difficult for sections concerned with Vote 
7 and 8 stores, due to the increased tempo of operational requirements. 
The equipping of a Corps together with its maintenance and a number 
of special items for forthcoming operations was a heavy task. Owing 
to the short notice given advance provision could not be made, and 
the stocks were becoming low. The pressure of work increased on ac- 

33 OSD War History, Vol. II, Op. cit. 
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count of the ever-growing difficulties experienced in meeting heavy 
demands and searching throughout India, and also overseas, to find 
stores. This re-equipping of formations in India caused an increasingly 
heavy demand for stores and clothing, particularly consumable stores for 
new equipments and plants, those requiring special provision at short 
notice and the purchase of a number of chemicals etc. from the local 
markets. | 

On account of stocks generally becoming low, and in some cases 
exhausted, a considerable amount of provision action, which should 
normally have been taken in Central Ordnance Depots, had to be taken 
by Stores sections in General Headquarters in an attempt to increase 
indigenous production and also expedite supplies from the United King- 
dom. A typical example is that of tool kits, all stocks of which were 
totally exhausted during this period and shipments from the United 
Kingdom were not forthcoming. 

As regards clothing the supply of correct sizes presented the great- 
est difficulty. Although provision had been made for the complete size 
range in all clothing, supply of some sizes was better than others and re- 
course to production had to be made continuously. 


CHAPTER V1 
PROVISION OF VEHICLES AND RELATED STORES 


The responsibility for maintaining Mechanical Transport (M.T.) 
vehicles upto 1 April 1939 was that of the Royal Indian Army Service 
Corps. From that date it was taken over by the Indian Army Ord- 
nance Corps. In 1938, the M.T. * Fleet" consisted of about 4,500 
vehicles, including reserves of various makes and types which had been 
obtained from the United Kingdom. 

In 1939 it was proposed to increase the number of vehicles to 
7,900. Soon after the acceptance of the Chatfield Report, orders for the 
balance of vehicles required to complete the target of 7,500 were prepared 
for placing in the United States and Canada. Almost immediately 
afterwards, however, His Majesty’s Government imposed strict limita- 
tions on dollar exchange to conserve the amount of American currency 
available for their own essential requirements. As a result large orders 
for vehicles had to be placed in Great Britain, chiefly with Messrs Ford 
of Dagenham who promised deliveries at the rate of 600 vehicles a month 
beginning in May 1940. 

At this time the United Kingdom factories were fully occupied 
with orders for arms, equipment and vehicles for their own forces. The 
exportable surplus from the United States of America and Canada was 


also flowing into the United Kingdom and France whose needs took 
precedence over those of India. His Majesty’s Government set up a 


committee to consider the priority of all orders, but those from India 
were placed very low оп the list. Thus there was little likelihood of 
India receiving arms or vehicles from Great Britain in time to modernise 
or mechanise her army as quickly as the events demanded. 

Messrs Ford of Dagenham could not therefore, deliver the vehicles 
according to the agreed programme. It became necessary to request 
His Majesty’s Government to allow India to purchase vehicles from the 
American sources. The permission was given in 1940 but valuable time 
had by then been lost. Referring to this the Chief of General Staff 
(India) wrote as follows to the Chief of the Imperial General Staff:— 

" Before the recent sanction to buy vehicles for expansion 
from American/Canadian firms, the dollar exchange restric- 
tions tied us down to obtaining vehicles for our modernisation 


l. The responsibility for research, design and pattern, investigation of original defects, 
trials, experiments and initial inspection regarding Mechanical Transport was that 
of the Director of Mechanisation. File No. 601/8610/H. 
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programme from Dagenham. Owing to the deliveries 
from Dagenham having fallen far behind the promised pro- 
gramme, this arrangement has caused considerable delay in 
the modernising of our existing units, as we should have got 
earlier and more certain delivery of American/Canadian 
vehicles. This factor is mentioned here to emphasize that if 
we are given permission to buy American/Canadian vehicles 
for all our requirements (including 1940 Expansion) rather 
than tying us down to accepting United Kingdom vehicles, 
a considerable speeding up of our readiness for war will re- 
sult."? 


This delay in placing orders for vehicles in the United States of 


America made the situation serious, as both training and despatch of 
troops overseas was to some extent delayed. 


The deliveries from America began to arrive but even еве could 


not keep pace with the rapid expansion that was going on in India. 
Along with the expansion of the army, the vehicle target was also ex- 
panding, and the increase was of the following order? :— 


1938 4,500 
1939 7,500 
1940 17,000 
1941 35,000 
1942 75,000 
1943 115,000 
1944 (target) 160,000 
1945 (target) 350,000 


In Decemger 1940, the non-receipt of vehicles from the United 


States and Canada again seriously delayed the preparation of divisions 
for overseas. This was due to :— 


(a) delay in receipt of dollars, preventing the placing of orders 
in time to meet requirements, 
(b) the Ministry of Supply’s demand that vehicles should be 





2. Quarterly Liaison Letter No. 2 of 1940, from Chief of General Staff (India) to 


Chief of the Imperial General Staff. 


3. File No. 601/7230/H, Voi. I, para 15. 





Ordnance Officers inspecting stores on arrival at the Depot 





Some of the many long lines of motor vehicles ready for delivery at 
one of the Ordnance Depots 





Indian technicians at work оп a capstan lathe being watched 
by General Auchinleck 
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ordered by them, instead of through manufacturer’s re- 
presentatives in India, and 
(c) the difficulty of providing shipping. 

It was only after the entry of Japan in the war, in December 1941 Р 
that the needs of India received greater attention. Tanks and other 
equipment continued to arrive, although the flow in the beginning was a 
mere trickle. In March 1942, the Chief of the General Staff summed up 
the situation in a letter to the Chief of the Imperial General Staff as 
follows* ;— | 

“ То give the forces sent overseas a minimum scale of weapons 
and vehicles it was necessary to postpone still further the issue 
of these to formations and training establishments in India 
with the effect, as has happened previously, that expansion 
‘and readiness for war have been inevitably delayed. It now 
appears however, that this chronic state of affairs may be 
mitigated. Formations, units and equipment are arriving 
in India, and for the first time it looks as if we may later have 
enough equipment not only for issues to units and training 
establishments but also to build up reserves. The vehicle 
situation which we had hoped would by now be satisfactory 
unfortunately continues to be extremely serious owing to lack 
of shipping to bring over the large quantities waiting for India 
in North America." 

The hope expressed in this letter was not unjustified, although the 
vehicle position was still rather unsatisfactory and all the requirements of 
equipment were far from being met. The corner, it appears, had been, 
however, turned. | 

‘Assembly of Vehicles. Prior to the outbreak of war, the majority of 
vehicles were imported completely assembled with all tools and equip- 
ments. Those purchased locally through the Indian agents of Ford and 
General Motors were also delivered complete. With the rapid increase 
in the target, vehicles began to be shipped from America in packs with 
a small proportion of completed vehicles from the United Kingdom. 
The assembly of these vehicles in India was undertaken by the Vehicles 
Directorate of the Supply Department, which utilised the services of the 
General Motors and Ford organisations in India for the purpose. The 
introduction of Pack system, and increasing use of it, soon led to the con- 
viction that these firms, which had undertaken the work of assembly 
initially at the main ports, could not cope with it. Hence, two Vehicle 
Assembly Units (Indian Army Ordnance Corps) were set up to take over 

the assembly of vehicles. With the progress of planning for operations 
in south-East Asia, it appeared that even these two units would be in- 
adequate to handle the large number of vehicles that were expected to 





4. War Department History, Head 4, p. 22. File No. 601/7172/H. 
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come in packs. "Three additional plants were, therefore, brought out 
from the United Kingdom, and set up by the middle of 1945. Thus by 
June 1945, the vehicles assembly plants in Madras, Bombay and Calcutta 
had а combined capacity of assembling 9 to 10 thousand vehicles per 
month. Simultaneously the control of the assembly units passed from 
the Indian Army Ordnance Corps to Indian Electrical and Mechanical 
Engineers, though the former remained responsible for bringing the 
* packs * into the plant and for removing the assembled vehicles. 


Spares 

In the beginning, spare parts for all vehicles were ordered from the 
United Kingdom and the United States of America on an ad hoc basis 
along with the vehicles. The value of the spares varied between 10 to 
15 per cent of the total value of vehicles. These demands for spares were 
estimated to cover requirements for the first 9 to 12 months after a vehicle 
had been pressed into service. In addition a small mobilisation reserve 
of both vehicles and spares was held to meet an anticipated higher rate 
of war wastage. In 1941, however, owing to re-organisation of American 
industry to obtain maximum war output the suppliers decided that they 
would no longer accept ad hoc orders for spare parts as these tended to 
disorganise production methods and calculations in the American factories. 
Consequently, the system of “ Automatic Maintenance " was introduced 
and, so far as India was concerned, it became effective from the end of 
1941. 


Automatic Maintenance 

Briefly, the system was to estimate beforehand, the spares likely 
to be required for each type of vehicle based on the assumption of a two- 
year life. The schedules for each: separate make of vehicle were de- 
cided on between the United Kingdom and United States of America 
authorities. 'The American factories could thus plan the production 
of the spares simultaneously with the production of vehicles. However, 
this ignored variations in wastage resulting from the differing local con- 
ditions. For instance, the situation was different in the Fourteenth Army 
in Burma where the big problem was the heavy drain imposed by the 
long lines of communication and the trying conditions of roads and 
terrain under which vehicles had to operate. “ Bad road conditions, 
bad driving through rain and slushy roads, and the heavy rate of acci- 
dents resulted in very heavy demands which could not possibly have 
been covered by advance provisioning based necessarily on the actual 
rate of wastage in the past. In such cases a proportion of some types of 
vehicles had to be cannibalised to keep the remainder of that type on the 
тоаа.”5 


5. М.С.О. Note оп “В” Vehicles, File No. 601/909 3/H. 
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The original arrangement under automatic maintenance was that 
six months spares would be supplied with the vehicle and a further six 
months spares would be shipped during each of the three subsequent 
quarters thereby completing the full quota of two years supply in a period 
of one year. Some modifications were made in the details from time to 
time ; and from June 1943 to April 1945 automatic maintenance was 
supplied for 12 months only. After April 1945, Canada and the United 
States of America decided to discontinue the automatic maintenance and 
consequently the position from April 1945 was that automatic supply of 
spares was not provided except in the case of new types of vehicles. 
For these Canada continued to supply twelve months spares and the 
United States of America six months. 


Pre-supply Vehicles 

Such automatic maintenance could be applicable only to vehicles 
ordered after April 1941 when the system was introduced and not to 
those vehicles which were in India prior to the initiation of the scheme. 
For these vehicles (imported before the * scheme’) demands continued 
to be presented to the British Purchasing Mission in New York. The 
original intention was to give India two years maintenance for the ve- 
hicles which she possessed before the Automaint system was introduced. 
This was considered sufficient to cover the rest of the period of their ser- 
viceability. In 1942, however, a six months scaling for these vehicles 
was agreed to by the United States of America ostensibly to cover the 
second year’s maintenance, but it was not until 1944 that these stores 
actually materialised. 


Tyres and Tubes 


In 1940, factories in India were required to produce tyres and tubes 
in sizes suitable for military vehicles. The system that was eventually 
evolved was that all demands for tyres and tubes were placed on the 
Director General of Supply, and the majority of these were met from local 
production. Those beyond the capacity of Indian production were 
communicated to the Central Provision Office which arranged deliver- 
ries from overseas. This system remained almost unchanged until 
its discontinuance in March 1945. In that year the world supply posi- 
tion of rubber became acute and led to the adoption of the assignment 
system to ensure a more equitable distribution of tyres. Western 
Group production in sizes in which India and South-East Asia Command 
were interested was made assignable in London and Washington. The 
output of Indian industries remained entirely at the disposal of India to 
the extent of her requirements. A quarterly review was carried out in 
India and any large surpluses revealed were offered to the War Office for 
diversion to other theatres. 
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Indigenous Production. ‘The indigenous production of miscellaneous 
Mechanical Transport stores and materials increased appreciably during 
the war but probably to a less extent than for any other type of store. 
The most important development was the manufacture of armour plate.* 
Other important manufactures in India were of materials required for 
body construction and a small number of less important tools and parts. 

Vehicles of United Kingdom Manufacture. India’s requirements of 
vehicles were as a rule to be met by General Motors and Ford. It was, 
however, necessary from time to time to import certain specialist 
vehicles of British make. Moreover, certain formations arrived in India 
equipped with British vehicles and spare parts had to be held for their 
maintenance. "These were supplied by Britain on a system of automatic 
maintenance for 12 months, later for 4 months, upto the end of September 
1945 after which Automaint for articles of United Kingdom origin ceas- 
ed.? 

Armoured Fighting Vehicles. The supply of Armoured Fighting Ve- 
hicles was arranged through the War Office partly from the United 
Kingdom and partly from -North American sources. These were sup- 
plied complete with armaments and other equipment including wireless 
sets and were accompanied or followed by eight to 12 months mainte- 
nance. Thereafter four months maintenance pack arrived every four 
months. In November 1943, automaint was restricted to the first year’s 
maintenance for American Armoured Fighting Vehicles, subsequent 
maintenance being on demand. Slight changes were made in the pro- 
cedure from time to time. 


sA” Vehicles 


Problems created by the Arrival of New Tanks. The arrival 
of tanks in considerable numbers gave rise to new problems and a 
situation resulting in much delay in the equipping of units. These 
problems are detailed in a report of August 1942, by Lt-Colonel 
Rothwell H. Brown, (U.S. Army), Commanding American Tank 
Detachments on duty with British forces in India. The main points 
discussed were :8 
(а) Many tanks shipped as deck cargo were insufficiently 
protected against damage by salt, water and air and 
consequently suffered serious deterioration’ before arrival 
in India. 
(b) Tanks and their related stores were separated and did not 
arrive together. at Kirkee Arsenal. 





6. Monthly Reports of Inspectorate of Metal & Steel, Ishapore. File- No. 8861/A/ 
MG4B, Historical Section No. F57. | Т 76; 

7. MGO/os-2A dated 18:6.1945;- File No. F, 362. 
8. File No. 601/9081/H. 
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(с) Kirkee Arsenal had neither the tools nor the trained 
personnel capable of processing the large number of 


American tanks arriving in the country. Tanks that had 
been deck-loaded presented 


maintenance difficulties. 

(d) Considerable delay was occasioned by the general shortage 
of railway rolling stock of suitable types for the carriage 
of tanks. | 

(е) Approximately 90% of the instruction given to about 4,000 
students at the Armoured Fighting Vehicle School was 
theoretical and only 10% was practical. 

Some of these difficulties were doubtless in the nature of “teething 
troubles” attendant upon the large scale import and introduction of 
new and unfamiliar machines under emergency conditions. The 
situation was fully discussed by the Master General of Ordnance in 
his letter dated 4 January 1943, addressed to the Commanding General, 
Headquarters Rear Echelon United States Forces, China, Burma and 
India Theatre. The Master General of Ordnance explained that in 
many cases tools had been shipped as separate consignments, in other 
cases they had not been shipped at all, and information regarding 
shipments had been very defective. Action was taken to prevent future 
deck-loaded tanks suffering damage from salt, water and air, unloading 
arrangements at Bombay were organised, and railway facilities were 
improved. The formation of the Corps of Indian Electrical and 
Mechanical Engineers was to overcome certain other objections raised 
by Colonel Brown. The Master General of Ordnance stressed the 
difficulties which India had to face in the matter of technical personnel 
to meet which following steps were taken :— 

(а) Arrangements were made for the specialised training of 
personnel from workshops of armoured formations and 
from repair establishments. 

(b) Personnel was sent to the Middle East for training. 

(c) There was to be exchange of experienced Indian army 
personnel in the Middle East as and when it might be 
arranged. 

(d) Search was made for more potential tradesmen in British 
non-technical units in India. 

(г) Transfer or loan of certain fitters from Royal Armoured 
Corps units to workshop units and establishments was 
carried out. 

A special officer was deputed to follow up in detail the whole 


tremendous repair and 








9. Master General of Ordnance Tank Maintenance File No. 05628/MG (C), 
Historical Section File No. 401/9081/H. 
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problem of maintenance of armoured fighting vehicles ; and the re- 
organisation of the Armoured Fighting Vehicles Depot, Kirkee, was 
undertaken by an experienced engineer officer and engineer staff. 
And finally, General Martel’s suggestion to form a separate Corps on 
the lines of the Royal Electrical and Mechanical Engineers to replace 
the Ordnance services in technical work relating to tanks was accepted - 
and enforced. 

Vehicle Reserve.—At the commencement of the war, it was 
intended to create a “гезегуе” and a repair margin. A certain figure 
for this purpose was therefore added to all orders for vehicles required 
to equip the units. The ‘reserve ' was to be held in Central Ordnance 
Depots and the repair margin in second-line workshops and in Command 
depots. In point of fact the reserve was never in position as the actual 
arrivals of vehicles were always far short of the number required for 
raising units. From the autumn of 1941 to the middle of 1943, there- 
fore, the actual calculations of requirements of vehicles were increased 
by 25 per cent for ‘B’ vehicles and six months requirements for ‘A’ 
vehicles. Even then the rate of receipt of vehicles was less than required 
and the reserve could not be built up. From June 1943 to January 
1944, provision for a G.S. reserve was included in the demands 
for vehicles, and after Janaury 1944 requirements were calculated on the 
revised War Office formula, under which the figures were increased 
to include 15 per cent repair pool, a General Staff reserve, transit 
maintenance, and store period in addition to monthly wastage. 

| In 1945, an additional margin was added to cover the time lost 
in unboxing and assembling. The repair pool was also increased to 
20% for ‘B’ vehicles and 40% for ‘A’ vehicles. 


Storage and Issue of Vehicles 

Initially difficulty was experienced in the matter of covered 
accommodation for the storage of vehicles and provision of trained 
personnel to handle them. A large number of chassis and vehicles 
had to be parked in the open. The resulting loss has been well brought 

out by the Williamson Committee, who wrote :— 
“In Bombay and Lahore we observed vast parks containing 
thousands of chassis standing in the sun without protection. 
The deterioration, in respect of tyres alone must be sub- 
stantial.... The position, as we understand it, is that 
the. assembly plants have been turning out chassis for the 
last six months at the rate of 6,000 per mensem whereas 
the body builders have not been able to build bodies at 
a rate higher than 4,000 to 5,000 per mensem due to 











10. W Hiamson Committee's Report, рага 10. 
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difficulties in obtaining materials. Hence the accumu- 
lation of chassis awaiting body buiiding.”* 


Issue 


The majority of vehicles were despatched to units by rail. But 
it was not possible to adhere to this mode much longer owing to traffic 
congestion on the railways. In addition, the necessity for moving 
vehicles after assembly as chassis from Bombay and Calcutta to various 
body building firms in India had to be fulfilled. The only solution 
appeared to be movement by road. A system of road convoy was 
therefore set up with Indian civilian drivers, controlled by army officers. 
By November 1942, convoys were being run from Bombay to Calcutta, 
a distance equal to that from London to Leningrad, with a change of 
drivers at Cawnpore. The convoy system was later expanded to 
include the ferrying of vehicles by civilian drivers from Calcutta to 
Assam. Owing to the large volume of traffic during 1943 the Bombay 
and Calcutta Vehicle Groups were formed into self-contained vehicle 
depots. At the same time other small vehicle holding depots were 
set up throughout India. As a result of experience gained in the Middle 
East and in the United Kingdom the whole Mechanical Transport 
organisation underwent a change and all Vehicle Groups became 
technically independent depots administered by separate headquarters, 
which were five in number. This reorganisation functioned extremely 
well. 


Stores (M.T.) Organisation 

The Ordnance organisation underwent a complete change as a 
result of the war in the East and tbe fall of Malaya and Burma. During 
the later part of 1942 and in 1943 enormous quantities of Canadian and 
United States of America Lease/Lend spares started arriving in India. 
In the early stages this flood was diverted into Central Ordnance Depot 
Delhi which soon became congested. Moreover, the problem of moving 
stores from one place to another demanded that the stores should be 
placed in Dehu, in order to secure a quicker turn-round of wagons to 
and from Bombay. So far as М.Т. spares were concerned, the depots 
at Chaklala and Delhi were wrongly located for maintaining forces in 
the north-east, east and south of India. Thus Dehu which was situated 
nearer the port of entry, namely Bombay, received the full impact of 
this load when it was stil! in the very early stages of development. It 
had been hurriedly constructed and consisted of temporary sheds and 
inadequate roads. Worst of all, it was situated about 20 miles from its 
source of skilled labour which was loath to come so far to work each 
day. 

Consequently this depot had to work under much greater 
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limitations than elsewhere and for a time the supply of spares to work- 
shops was naturally affected. Till the end of 1942 when the construction 
of Dehu was nearing completion Chaklala was still making the bulk 
of the issues to workshops, and Delhi was in the process of conversion 
into a Central Ordnance Depot. 

The “A” Vehicle Depot. By the end of 1942, the “А” Vehicle 
Depot at Kirkee had been found too small for the task it had to perform. 
It was accordingly decided to construct a new sub-depot to hold vehicles 
while the whole of the original depot was to be used for spares. 

During 1942 and 1943 M.T. Spares Depots in India were under- 
going a process of adjustment as a result of the sudden strain imposed 
upon them. Their reorganisation during these two years enabled 
them to undertake even greater loads during 1944 and 1945 and to 
carry out their part in the final preparation for the assault on Malaya. 

The Cataloguing System. By the beginning of 1942 the 
technical branch (Mechanisation Directorate) had accepted in principle 
the adoption of the Royal Army Ordnance Corps cataloguing system, 
and the preparation of conversion schedules was taken in hand. The 
first schedule which was published about April 1942 revealed that only 
Home Vocabulary Sections had been adopted without the RAOC 
Part Numbers. Instead, the old Indian Part Numbers (LI Numbers) 
had been substituted by the new Indian L.I. Numbers. This meant 
that all stocks in India had to be converted to a new Part Number which 
was still not in line with the RAOC. In consequence, confusion was 
made worse confounded. Simultaneously with the publication of these 
conversion schedules, very large quantities of М.Т. spares of British 
origin together with British formations arrived in India from the 
United Kingdom. The stores were despatched to the depots at Delhi 
and Chaklala which had to encounter the problems incidental to such 
confusion. British units, equipped with British catalogues, were 
demanding spares under the only numbers which they knew but which 
were unheard of in India. ‘Theoretically all these indents and stores 
should have been held in suspense and queried with the Technical - 
Inspectorate. The amount of work involved was quite beyond the 
capacity of the Technical Inspectorate and the resultant delay might 
have been catastrophic. In consequence depots were forced to bring 
the stores into account as vouchered from the United Kingdom depots 
and indents were accepted as prepared by British units. This resulted 
in a large portion of the demands being met. It also produced a situation 
in which the non-technical storekeeping staff of depots was acting 
independently and in advance of the Technical Inspectorate. It was 
not until 1943 that the Royal Army Ordnance Corps cataloguing system 
was wholly and officially accepted. During the later part of 1943, 
when the Controller of Ordnance Services visited India, he arranged for 
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the supply of a full range of Master Parts Indices from England. He 
also arranged for an officer experienced in parts change work to come out 
to India and set up a parts change organisation and procedure. Up till 
then there had been no adequate system notifying and carrying out 
parts changes with the result that the maximum possible use was not 
being made of the spares at India's disposal. ў 

Statistical Control. Until the middle of 1942 Mechanical 
Transport Depots were coping with the steadily increasing volume of 
work as best as they could. Procedures which had been in operation 
at the beginning of the war were modified according to the needs of the 
moment. In August 1942, two officers came out from England to 
introduce standardised methods of statistical control which enabled the 
Chief Ordnance Officer of a depot to watch the progress of work 
and to eliminate bottlenecks in the flow, and generally to keep his finger 
on the pulse of his depot. The inauguration of the system of statistical 
control formed a big landmark in the process of development and, 
throughout the succeeding years, its influence extended beyond the 
confines of the technical work of depots and into their administration 
with most beneficial results. By means of periodical reports the Director 
of Ordnance Services was able to keep in the closest touch with his 
depots and to ensure that his available resources in men and equipment 
were placed where they were most required. 

The period from 1944 to V.J. day was characterized by the 
preparation of India as a base for the assault on Malaya and marked 
a period of steady progress in the technical methods of issuing, packing, 
and storage of М.Т. spares.!! To help India in this task a number of 
officers experienced in the various aspects of packing landing reserves 
and maintenance packs, parts change and depot procedures were sent 
out from the United Kingdom in the beginning of 1944.18 

Organisation. In preparation for the future offensive operations 
from India a Base Ordnance depot was established at Madras. The 
purpose of this depot was to receive stores direct from the sources of 
supply (the United Kingdom, Canada and America), to store them 
and prepare them for issue eastwards. Owing, however, to the 
unexpectedly rapid progress of operations and the early collapse of 
Japan this depot never really assumed its full functions and it was not 
until shortly before V-J Day that it was called upon to take any really 
heavy work of issues. 

Mechanical Transport Spares. During 1944 great emphasis 





11 The depots at Dehu and Kirkee were re-organised in January 1945 to combine the 
vehicle holding elements under one control and the spares holding elements under 
a separate organisation. Their designations were also changed accordingly. For 
details see IAQ 176/1945. 
Monograph, p. 274. 
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was laid on the packing and preservation of М.Т. Stores. Old methods 
were abolished and the policy of cartonisation of spares was introduced. 
This system had numerous advantages. Firstly, a spare part was 
properly preserved, wrapped and sealed in a carton and labelled, thereby 
producing ease of identification. Secondly, packing difficulties were 
largely eliminated as the standard shapes of the various cartons rendered 
packing a comparatively simple operation. Finally cartoned spares 
lent themselves to the making up of standard packages containing 
standard quantities which greatly simplified problems of storage and 
handling and resulted in increased speed of operation and greater output. 
At the same time packing bays in depots were completely re-organised 
on a flow basis involving the use of gravity runways and overhead storage 
of packing material. 'These developments made it possible for the 
depots to cope with the enormous work which was placed upon them 
during the latter part of 1944 and in 1945. 

Landing Reserves and Beach Maintenance Packs. This 
operation was probably the most complex that Ordnance depots were 
called upon to perform. It involved the packing of spares for the use of 
assault troops and to cover their requirements for the first few wecks of 
an invasion. It required the spares to be cartoned, preserved and so 
packed that any given part could, by means of an index, be located and 
selected with the minimum of delay. It was a task which, in 1943, 
would scarcely have been considered possible. However, the great 
strides made during 1944 enabled depots to perform this task, largely 
with unskilled labour, as efficiently as the depots in the United Kingdom. 


CHAPTER VII 
THE IAOC WORKSHOP BRANCH 


In the beginning of 1939 the technical maintenance of the Indian 
army in the field was the responsibility of two organisations, the Royal 
Indian Army Service Corps and the Indian Army Ordnance Corps. 
This dichotomy was the result of historical circumstances. From the 
earliest times Ordnance had been responsible for the provisioning and the 
repair and maintenance of Ordnance stores. Later, when mechanical 
vehicles such as lorries, ambulances etc., were introduced into the army, 
these had mostly a load carrying purpose. Since the Royal Indian 
Army Service Corps was the organisation responsible for making transport 
arrngements for the army, it also became responsible for maintaining, 
the vehicles. Subsequently when other types of vehicles, such as tanks 
and artillery tractors, were introduced, the responsibility for their main- 
tenance was also undertaken by the Royal Indian Army Service Corps. 
For some time therefore two distinct organisations continued to perform 
a similar job—namely that of the repair and maintenance—the Indian 
Army Ordnance Corps concerning itself with the repairs to artillery, 
machine guns, small arms, instruments and warlike stores and the Royal 
Indian Army Service Corps with the repairing of vehicles. Minor 
repairs were carried out in the units where these articles were in use, 
whereas the serious or heavy repairs were done in the static workshops 
of the Royal Indian Army Service Corps and the depots and arsenals 
of the Indian Army Ordnance Corps. 

There were thus two parallel workshop organisations, one under 
the Quartermaster General and the other under the Master General 
of the Ordnance with the consequent duplication of technical personnel 
and machinery. Moreover, this system led to delay, especially in the 
case of armoured vehicles, the mechanical portions of which had to be 
repaired by the Royal Indian Army Service Corps and the armaments 
and instruments by the Indian Army Ordnance Corps. 

With the progress of mechanization a drastic revision of this dual 
system became imperative. This could be done either by the forma- 
tion of an entirely new Corps to take over the responsibility for the main- 
tenance of all army vehicles and armaments, or by centralising the re- 
pair work under one of the two existing organisations. "The latter course 
was finally decided upon. The workshop resources of the Royal Indian 
Army Service Corps and the Indian Army Ordnance Corps were merged 
from 1 April 1939 into a new Workshop Branch of the Indign Army 
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Ordnance Corps which was made responsible for the provision and main- 
tenance arrangements of all mechanical vehicles, armaments and Ord- 
nance stores, both in peace and SE, under the control of the Master 
General of the Ordnance. 

The new organisation had a most auspicious start and within a 
few days of its formation was functioning smoothly. For about four 
years it dealt capably, as a branch of the Indian Army Ordnance. Corps, 
with the manifold problems of maintaining a modern mechanised army 
before it was constituted into a separate Corps of the Indian Electrical 
and Mechanical Engineers in 1943. 

Thus when the war broke out in September 1939 the Indian Army 
Ordnance Corps had two main branches, the Stores Branch and the 
Workshop Branch, both under the general administration and control 
of the Director of Ordnance Services who, in turn, was responsible to 
the Master General of the Ordnance. An account of the organisation 
and expansion of the Workshop Branch from 1939 to 1943'is given in 
this chapter. 

At the Army Headquarters the Workshop Branch was controlled 
by a section known as MG. 10. The staff of this section consisted of the 
following officers :— 

Principal Ordnance Mechanical Engineer, 
Inspector, Indian Ordnance Services (Technical), 
Ordnance Mechanical Engineer, 

Assistant Ordnance Mechanical Engineer. 

The duties of these officers, who were assisted by three British 
Other Ranks, nine Indian clerks and one draughtsman were as follows :— 

The Principal Ordnance Mechanical Engineer was the technical 
adviser to the Director of Ordnance Services for all Ordnance "анон 
ing services and was responsible for :— 

(i) the co-ordination of action on the reports of Ordnance 
Mechanical Engineers in formations and Indian Army 
Ordnance Corps establishments and units, 

(i) reports on the qualifications of Ordnance Mechanical 
Engineers, 

(iii) advising on all matters concerning personnel, account. 
ing, interior economy and repairs connected with the 
Ordnance workshop branch, 

(Gv) the condition, safety replacement and provision of ma- 
chinery, plant and appliances, and 

(v) the technical training of workshop personnel in peace and 
war. . 

As the war progressed, the need for extra staff became increasingly 
imperative to cope with the planning necessary to meet the expanding 
commitments of the Service. However, .nothing was done in this 
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direction for more than a year. Finally certain increases were Sanctioned 
towards the end of 1940, but only as a temporary measure. As a result 

` the staff of the Indian Army Ordnance Corps Workshop Branch at the 
Army Headquarters comprised the following :— 


Principal Ordnance 


Mechanical Engineer 





ИК | | 
Inspector of Indian Assistant Director of 


Army Ordnance Work- Ordnance Services 
shop Services. (Technical) 
ccu ы BST 
MG: 10 MG: 10-B 
(Armaments and General) (Mechanical Transport) 

Deputy Assistant Director of ‘Deputy Assistant Director of 

Ordnance Services. Ordnance Services. 
Assistant Ordnance Mechani- 2 British Other Ranks. 


cal Engineer. 
4 Clerks 


British Other Ranks (Arma- 
ment). 


British Other Ranks (Clerical). 
5 Clerks. 


During 1941 also there were no adequate additions to the staff in 
spite of tremendous expansion in the commitments of the mechanical 
repair organisation. Only two additional officers were authorised to 
supplement the over-worked Indian Army Ordnance Corps Workshop 
staff at the Army Headquarters, and these too for a period of six months 
only. It was expected that planning which represented the bulk of the 
work would be completed in six months, but this was not actually the 
case. Оп the other hand, the work continued to increase and not a single 
officer, British Other Rank or Indian clerk was able to take leave. 

In July 1941, the authorised staff (divided into three sub-sections 
called MG10 (A), (B) and (C) comprised ten officers, five Warrant 
Officers, two Sergeants, three clerks and a single draughtsman. The 
duties of the three sub-sections were laid down as follows :— 
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MG 10А 
(a) Machinery 
(b) Signals and Wireless 
(c) Personnel: 
‚ (d) Armaments and Small Arms. 


MG 10В 


(a) Equipment of mechanised units and Ordnance Workshop 
units. . 
(b) Establishments of Ordnance Workshop units, and person- 
nel attached. to other units. 
(c) War Establishment and Peace Establishment agenda. 
(d) Scales of handtools for artificers. 
(e) Scales of equipment for special vehicles. 
(f) General training of [AOC workshop personnel and regular 
' courses of instruction. 
(g) General organisation, administration and procedure of 
- workshop units other than armament workshops. 
(h) Trade tests for IAOC workshop personnel. 
(i) Compilation of lorry-unit returns. 
(j) Overseas schemes and secret files. 
(k) Tour notes and co-ordination of replies. 
(1) Scrutiny of District Ordnance Mechanical Engineers’ 
inspection reports and instructions thereon. 


MG 106 

(a) Planning new projects and  modernization including 
provision of machinery and small tools. 

(^) Manufacture in third-line workshops. 

(c) Maintenance of records, returns and general statistics. 

(d) Defects, improvements, mails and experiments. 

(e) Scrutiny of departmental changes and modifications. 

(f) Sealing of publications for Ordnance units and mechanized 
units. 

(g) Amendment of books and forms relating to mechanical 
transport. 

In 1942 there was no major change in the establishment of the 
Principal Ordnance Mechanical Engineer's staff at the headquarters 
except that it now had four sub-sections instead of three. Although 
the work was still very heavy and was in fact increasing, one Assistant 
Ordnance Mechanical Engineer was surrendered by MG-10 in response 
to the orders from higher authorities for retrenchment of officers. 
The authorised establishment of MG-10 towards the end of 1942 was 
as follows :— 


THE IOAC WORKSHOP BRANCH 93 


Principal Ordnance 


Mechanical Engineer 


Inspector of Indian 
Army Workshop Services 


і қ 
Assistant Director Chief ана 





of Ordnance Services Mechanical Engi 
(Technical) шыныны 
| кес сысы сты а. ы 
МС 10А MG 10B : MG 106 MG 10) 
Deputy Assistant Deputy Assistant Deputy Assistant Deputy Assistant 
Director of Director of Director of Director of 
Ordnance Services Ordnance Services Ordnance Services Ordnance Services 
Staff Captain Staff Captain Staff Captain Staff Captain 
Machinery Workshop Planning and A & B. Vehicles 
» Signals and Equipments Projects Maintenance 
Wireless Assistant Ordnance 
эз Personnel Mechanical Engineer 
Assistant Ordnance Mechanical 
Engineer Armaments and 


Small Arms 


This organisation was neither suitable nor adequate for the variety 
of technical tasks which MG-10 had to perform. The Principal Ordnance 
Mechanical Engineer, therefore, suggested a revision of establishment, 
but despite a detailed study of the problem no appreciable change was 
effected in his section (MG-10) till the following year when the new 
Mechanical Engineering Directorate was established. The existing staff 
of the section including the Principal Ordnance Mechanical Engineer 
formed the nucleus of the new Mechanical Engineering Directorate 
which was greatly expanded and re-organised.! 

The Inspector, Indian Ordnance Services (Technical) was required 
to report on and recommend improvements in the organisation, admini- 
stration, training, performance and.general co-ordination of procedure 
of the Indian Army Ordnance Corps Workshop Branch. 

The Ordnance Mechanical Engineer controlled inspection, testing, 
repair and salvage of mechanical transport vehicles and equipment, 
and military vessels at ports ; the organisation and general supervision of 
training of technical personnel (including apprentices) and trade tests ; 
preparation and revision of technical equipment tables and lay-outs for 
ТАОС field workshop units. 

The Assistant Ordnance Mechanical Engineer’s duties were more 
or less similar to those of the Ordnance Mechanical Engineer, but he 
had nothing to do with training. On the other hand he was concerned 


1. The new establishment had 74 officers, 42 British Other Ranks and 294 clerks 
from 1 May 1943. For details see the last part of this volume (from chapter XII 
onwards). 
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more with mobilisation problems affecting the І.А.О.С. Workshop 
Branch including purchase of machinery and workshop equipment, 
administrative reports, workshop accounts and returns. 

This staff was clearly inadequate for the efficient control of a vital 
service in a rapidly expanding army undergoing extensive re-organisa- 
tion. Financial stringency was the main cause of this inadequacy. 

The officer staff of the Ordnance Services at the headquarters 
of the three commands and the Western (Independent) District in 
October 1939 was as follows :— 8 

Northern Command — Assistant Director of Ordnance 
Services. 
Deputy Assistant Director of 
Ordnance Services. | 
Chief Ordnance Mechanical 


Engineer. 

Eastern Command — Assistant Director of Ordnance 
Services. 

Chief Ordnance Mechanical 
Engineer. 

Southern Command — Assistant Director of Ordnance 
Services. 

Chief Ordnance Mechanical 
Engineer. 

Western (1) District — Assistant Director of Ordnance 
Services. 


Ordnance Mechanical Engineer. 
The officer commanding ТАОС services in the command was 
appointed by Army Headquarters, and was normally senior to Assistant 
Director of Ordnance Services and the Chief Ordnance Mechanical 
Engineer. He was responsible to the General Officer Commanding-in- 
Chief/General Officer Commanding for the general efficiency of all 
Ordnance services within the command. 
As head of the Indian Army Ordnance Corps Workshop Branch, 
the Chief Ordnance Mechanical Engineer was responsible for :— 
(i) the general organisation and administration of all I.A.O.C. 
workshop services in the arca, 

(4) the general and technical training of all workshop personnel 
in peace and war, 

(ii) the co-ordination of arrangements by Director of Ordnance 
Mechanical Engineering for the supply of mechanical 
vehicles under the purchase scheme, 

(20) the inspection of all Ordnance mechanical engineering 
installations in the area, and 

(v) the control of arrangements for the inspection of Ordnance 
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equipments, held by units and formations, by District 
Ordnance Mechanical Engineers, Technical Ordnance 
Mechanical Engineers, Chief Civil Master 
and Assistant Inspector of Arms.? 
The chain of command and control of Ordnance workshop comp- 
anies in peace апа war is shown diagrammatically below : — 


Armourers 


General Officer Commanding Director of Ordnance Services 
Command Army Headquarters 


ee 





Assistant Director of 














General Officer Ordnance Services and 
Commanding | Chief Ordnance Mechanica} 
District or Division. Engineer 
| | 
G.S. -А«О 
Training Ordnance Staff. 
Deputy Assistant District Ordnance 
Director of Ordnance Mechanical Enginneer. 
Services. 
(Administration) 
| | | 
Workshop Workshop Workshop 
Coys Coys Coys 


At district headquarters, a Deputy Assistant Director of Ordnance 
Services and a District Ordnance Mechanical Enginneer were advisers 
to the General Officer Commanding/Officer Commanding, on Ordnance 
stores and workshop services, respectively. The District Ordnance 
Mechanical Engineer was responsible for the general efficiency of the 
Ordnance workshop services, and was required annually to inspect and 
report the condition of Light Aid Detachments and mechanical equip- 
ment including vehicles, artillery and scientific stores, on unit charge 
in the area. He was also responsible, on behalf of the district commander, 
for ensuring that action was taken on. all reports on workshop services, 
including those of Technical Ordnance Mechanical Engineers, Chief 
Civil Master Armourers and Assistant Inspector of Arms. 

The senior officer at the arsenal or depot, whether an adminis- 
trative or engineering officer, was in command of the establishment 





2. The Chief Civil Master Armourers and the Assitant Inspector of Arms 
were attached to and under the control of formation headquarters as technical 
advisers on all matters concerning small arms, machine guns and push bicycles 
and were required to inspect and report in accordance with the ‘‘Instructions 
for Chief Civil Master Armourers’? direct to District Ordnance Me- 
chanical Engineers, sending copies of reports to the Chief Ordnance Mechanical 
Engineer. 
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and was responsible for discipline to the General Officer Commanding 
of the District. The Senior Ordnance Mechanical Engineer of the 
Indian Army Ordnance Corps Workshop Branch posted to а command, 
district or area was in direct control of I.A.O.C. workshops and res- 
ponsible for, and in independent control of, general, vehicle, armoury 
and instrument workshops and ali Ordnance Engineering Services in 
peace and war. Whenever required, the Senior Ordnance Mechanical 
Engineer offered technical advice on administrative services, to the 
Chief Ordnance Officer of the establishment. He was directly responsi- 
ble to the Chief Ordnance Mechanical Engineer for the efficiency, 
organisation and administration of all workshops under his control. 
A typical layout of a large workshop establishment is given below :— 


Senior Ordnance 
Mechanical Engineer 
Workshop Office 


| 




















| 
dii nd 
| | p | | | me 
Labour | Drawing General Mechanical 
Bureau | Office Purpose Transport 
Training Expense Gun Laundry 
Trade Tests. Stores Shop 
um 
Preliminary Unit Assembly 
Inspection Engine Test. 
Stripping Road 
Test 
| : 
Instrument Electrical Armoury Arms 
Repair Workshop Workshop Inspection 
Workshop 


The I.A.O.C. Training Centre. The Commandant of the 
1.А.О.С. Training Centre Jubbulpore was responsible for the training 
_of military recruits for the Workshop and Stores Branches of the Indian 
Army Ordnance Corps and for arranging courses of instructions and 
departmental examinations. 

The Maintenance Load. The number of vehicles, arms and 
instruments, the maintenance of which was the responsibility of this 
organisation, was not large in 1939. This was due to the fact that the 
armed forces in India were still organised on animal transport basis. 
Mechanical equipment comprised only about 450 A-vehicles, 6,700 
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B-vehicles, 1,750 motor-cycles, 6,000 small arms and a co 
small scale of field, mountain and coast-defence artillery, inst 

and signal equipment. 'ТҺе few cavalry units already ali тебен held 
Cardan-Lloyd light-tanks, a few armoured cars, and 15-cwt. and 30-cwt. 
B-vehicles mainly of British design and of various types with which the 
technicians of the workshop branch were quite familiar. 


mparatively 


The Maintenance System 


The system of maintaining this small load was based on the general 
proposals of the Modernization and Chatfield Committees. 

In those units of the Army which had been mechanised the trades 
of driver mechanic and motor mechanic were introduced. To those 
units in which the standard of mechanical skill of drivers and motor 
mechanics was not up to the standard, a few Indian Army Ordnance 
Corps artificers were attached temporarily. Minor repairs etc. were 
therefore done in the user-units themselves by their own mechanics 
helped by I.A.O.C. artificers. All repair work beyond the capacity of 
units was done by I.A.O.C. workshops. The number of artificers and 
workshop areas was calculated on the basis of the lorries to be main- 
tained, but every care was taken to make the repair organisation as 
flexible as possible in order to permit adaptation to local conditions. 

The whole repair organisation worked in three echelons known 
as the first, second and third lines.? 


First Line 


The first-line or minor repairs were done in the smaller units as 
mentioned above. The I.A.O.C. technical personnel attached to the 
units formed an integral part of those units and were under the command 
of the unit commander. 

Major mechanized units of armoured formations were each allotted 
an Indian Army Ordnance Corps Light Aid Detachment additional 
to the unit artificers and motor mechanics. The Indian Army Ordnance 
Corps Light Aid Detachment was equipped with workshop and welding 
lorries primarily for first-line repairs normally requiring up to four 
hours for completion. This rule was flexible and under certain condi- 
tions Light Aid Detachments were permitted to undertake light second- 
line repairs also. The guiding principle in the field was the tactical 
situation, work in hand and the frequency of moves of the parent unit. 

Vehicles for the transportation of workshop stores and equipment 
were included in the unit establishments and the larger mechanised 
units were also provided with recovery vehicles for the removal of 
casualties to recovery posts. Іп so far as the establishment of these 
Light Aid Detachments is concerned, they were of five kinds, differing 


73. For details of the First and Sscond Echelon resources, see Appendix IX. 
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slightly according to the nature of the force to which they were attached. 
These were as under :— 


n a nn ee аі 


Light Aid Detachment attached to :— 


a —M—M—À — 





Composition of Light Armd Motor Field . Infantry 
Light Aid Detachments Tank Regt. Regt. Regt. Bde. 
Regt. RA 
Warrant Officers (British) .. 1 1 1 1 1 


Non-Commissioned Officers 
or Indian Warrant Officers 


Fitters ne" 
Electricians T 
Drivers Es 
Storemepn 

Unitrersonnel ке 


Moto vans 


No Mo UN - 


30-cwt. lorries .. 
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кə 
- 


ton lorries* 2% 


== ББ э == ы = Фф WO O m 
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3-Irectrailer 
eee nt UD a a diD AM a i i aAiAA. xA aes! i a a 
*Special recovery lorries. +Not for Indian Cavalry Motor Regiment. 


.LADs were also providedsfor sections and companies of Royal 
Indian Army Service Corps load-carrying units. 

The function of these first-line units for жаған repairs was 
to assist the unit tradesmen in the maintenance of equipment, particu- 
larly of vehicles, by 

(a) first-line repair and recovery, 

(b) the detection of causes of vehicle defects and failures and 

(с) raising the standard of ‘preventive’ maintenance by 
instructing personnel of units at every opportunity. 

Hard and fast rules of the nature of repairs to be effected were 
not laid down as these were governed by the handtools available, the 
degree of efficiency of unit tradesmen and the day-to-day circumstances, 
such as the necessity of replacing a vehicle instead of repairing it in 
cases where the need for a vehicle was urgent: 


Second Line 


For second-line repairs, Indian Ordnance Workshop Companies 
were provided. These were eleven in number, designated by letters 
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А to K (see Appendix IX), each comprising a’ headquarters with a few 
specialist artificers, and a number of sections in various combinations of 
the alternative establishments with the following lorry-unit capacities :- 


(a) Ordinary section .............................. 160 
(6) Special establishment SECOM a. cee ея завива аа 100 
(с) Large section .................... ........... ... 240 


The function of second-line workshop units was recovery and 
repair of vehicles, armaments, small-arms and similar warlike stores 
beyond the capabilities of units but within the capacity of a mobile 
workshop and, in addition, fitting of unit-assemblies. Second-line 
mechanical repairs other than of vehicles, had been carried out in 
arsenals in the past but now these were done by second-line workshop 
units which also repaired vehicles. 

In stations having only one battalion, second-line maintenance 
was carried out by extra fitters attached to the unit LAD on a scale of 
one per 10 lorry-units. Sufficient space in the unit area was available 
for this purpose. For second-line repairs in the field, Indian Ordnance 
Mobile Workshop Companies were provided for each division. Repair 
work back-loaded from first-line units was undertaken by the mobile 
companies. In addition one workshop platoon was attached to each 
General Purpose Transport Company and ‘Transporter Company 
RIASC. In infantry divisions, workshops were organised in two 
echelons as (a) Indian Ordnance Brigade Workshop Sections and 
(6) Indian Ordnance Workshop Companies ; the object being to achieve 
a balance between the conflicting claims of equipment casualties in 
forward areas and the desirability of more rearward location of work- 
shops where repair work was less liable to be interrupted. Workshop 
Companies effected all types of repairs up to the replacement of major 
assemblies. | 

АП workshop units held spare-parts and stores. Major assemblies 
were held in the Indian Ordnance Field Park. Replacement vehicles 
were issued under the orders of formation headquarters in accordance 
with the tactical situation and workshop reports as to the extent of 
repairs necessary. ' 

Brigade workshop sections equipped with light power operated 
machinery, were attached on a scale of one to each infantry 
brigade and the officer commanding the section also acted as technical 
adviser to the brigade commander. Prior to proceeding to a theatre of 
war, brigade sections formed an additional section administered ard 
trained by the workshop company. After training, the sections were 
ready to take up their war role as a complete unit normally operating 
in the vicinity of the brigade echelon units. On certain occasions, 
however, temporary detachment of personnel from the section was 
permissible. Repair work undertaken was regulated Ьу the Divisional 
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Ordnance Mechanical Engineer (DOME) who usually specified definite 
time limits for repairs. Casualties requiring longer period or heavier 
machinery than was held by sections were back-loaded to Divisional 
Ordnance Workshop Companies. 

The Ordnance Workshop Company was a fully-mobile unit 
with a repair capacity of 600 units, equipped to work either indepen- 
dently or in attachment to another similar company. When brigades 
or divisions were widely dispersed or when operations were comparatively 
static, workshop companies maintained definite formations. This 
method had the advantages of making workshop personnel familiar 
with the vehicles of a particular formation. 

Third Line 

The functions of third-line workshop units, which were to be 
co-ordinated by the Senior Ordnance Mechanical Engineers (SOMEs), 
were (a) the repair of vehicles, armaments and other mechanical 
equipment beyond the capacity or capabilities of second-line workshop 
units, and (5) the supply of vehicles, associated equipment and spare 
parts. Vehicle Groups, Mechanical-Transport Stores Groups and 
Tool Groups were included in the third-line Ordnance establishments 
which were also to act as Command or District Mechanical-Transport 
Depots as follows :— 

DELHI Central Ordnance Depot.  — Eastern Command and Lahore 


. District 
CHAKLALA Ordnance Depot — Nortnern Command 
BANNU: Ordnance Depot — Waziristan District 
QUETTA Arsenal — Western (I) District 
KIRKEE Arsenal — Southern Command 


incl. External Defence Tps. 

In the field, third-line repair work beyond the capacity of second- 
line workshop units was evacuated to Base and Advanced Base 
Workshops equipped with the requisite heavy machinery and plant for 
extensive repair and complete overhaul of vehicles, armaments and 
major assemblies. These workshops were normally static units but 
could be provided on a semi-mobile basis. 

Although all repairs were entirely the responsibility of the I.A.O.C. 
Workshop Branch, this did not include technical inspection of mechanical 
transport and guns. This latter was the responsibility of the Director 
of Armaments and Mechanisation who had under him inspectors for 
this purpose. 








4. This was the position from April 1939 to Sept. 1939. At the outbreak of war the 
Directorate of Armaments and Mechanisation was split up into two; one for 
Armaments and the other for Mechanisation, the latter being responsible for 
inspection, trials and. experiments. of Mechanical Transport vehicles. The 
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The inspection work in the units was carried out by Ordnance 
personne] and the unit personnel themselves. This was of three kinds -— 
(2) Unit inspection: Vehicle inspection was included in 
the unit training and was conducted by personnel of Light 
Aid Detachments, and also second-line workshop unit 

personnel, if necessary. 

(4) Workshop inspection: Monthly inspection of unit 
vehicles by personnel of the Maintaining second-line 
workshop unit was carried out within unit lines whenever 
convenient, to reduce running charges апа provide 
instruction for unit personnel. 

(с) Ordnance Mechanical Engineer’s inspection: Inde- 
pendent annual inspection of unit vehicles by the Ordnance® 
Mechanical Engineer attached to the District headquarters. 


Replacements 


Spare vehicles were held, in peace, by second-line workshops and 
third-line Ordnance establishments. But in the case of load-carrying 
units spare vehicles were held by units themselves. Complete vehicles, 
vehicle equipment and spare parts were supplied by third-line Ordnance 
establishments to units and second-line workshops in the same way as 
other Ordnance stores. 

In war, vehicles were held by Ordnance Field Depots, third-line 
Ordnance establishments and spare vehicles by load-carrying units. 
The system of issuing vehicles, vehicle equipment and spare parts to 
units and second-line workshops by Ordnance Field Depots was the same 
as that for other Ordnance stores. The War Establishment of the 
Ordnance field depot included (on modernization) extra general-duty 
sections to deal with mechanical-transport stores, and vehicle section to 
deal with complete vehicles. Assembly work on vehicles was to be 
effected in’second-line workshops close to Ordnance Field Depots. 

Recovery in the Field: First-line recovery of vehicles and 
equipment was the responsibility of units which were assisted in 
armoured formations by the I.A.O.C. Light Aid Detachments. Light 
Aid Detachments of armoured regiments were allotted one recovery 
tractor and one heavy breakdown lorry. 

General recovery was undertaken by the following specialist 
I.A.O.C. recovery companies :— 

IAndian Ordnance Recovery Company allotted for an infantry 
division ; Indian Ordnance Armoured Division Recovery Company 
for an armoured division, Indian Ordnance Tank Brigade Recovery 
Company for a Tank Brigade and an Indian Line of Communication 





5. Inspection was carried out through the Chief Inspector of Mechanisation and 
his Assistant Inspectors. File No. 601/7230/H. - 
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Recovery Company on scale of one per approximately 100 miles, for 
the evacuation of casualties to base workshops. 

Forward Recovery of Armourd Fighting Vehicles was to be 
effected by the Tank Recovery Company, in company with those of 
armoured regiment Light Aid Detachments clearing the battle area 
of disabled Armoured Fighting Vehicles and evacuating them to a 
brigade dump several miles to the rear, on the brigade axis where one 
or more sections of the mobile workshop company and trnsporters of the 
Tank Recovery Company were located. The Workshop Company 
Sections repaired the vehicles within their capacity and returned them 
to the battle area. The more seriously damaged vehicles were trans- 
ported rearward to the divisional mobile workshop area, a distance of 
about 40 to 50 miles normally. Wheeled vehicles were recovered in a 
similar fashion by the use of heavy breakdown lorries. "Vehicles beyond 
second-line repair were taken over at the divisional workshops area by 
the line of communication recovery company and evacuated to railhead 
or Advanced Base Ordnance Workshops. 

Replacements: Replacement vehicles in battle areas were held in 
Indian Ordnance Field Parks which held also signal, wireless and similar 
stores, spare-parts for emergency issue to units and major assemblies 
for issue to workshop units. The General Staff defined the order of 
priority of replacement of unit vehicles. 

Repair facilities: Third-line facilities were required, іп 1939, 
at Bannu, Chaklala, Delhi, Kirkee and Quetta. At Bannu there used 
to be a second-line workshop which was converted into a third-line 
workshop. Though not entirely suitable for third-line repairs it was 
considered that it would be capable of dealing with the estimated peace 
load when fully modernised. At Chaklala, additions to existing 
facilities were not required as the load on the workshop was to be 
reduced and 27,000 square feet of the existing accommodation was to be 
utilised by second-line workshops in peace. In the Delhi area, 
third-line repair facilities were not available at all and a new workshop 
was required for the repair of all vehicles in the Eastern Command and 
Lahore district ; this new workshop was expected to deal with the bulk of 
extraneous work and any overflow from the other third-line mechanical- 
transport workshops. 

It was proposed to transfer the workshop resources at Deolali 
and combine these with the Ordnance workshop at Kirkee where new 
. accommodation was to be built for vehicle overhauls, unit-assembly 
overhauls and general metal-work. Existing accommodation at Kirkee 
was to be utilised for woodwork, upholstery and painter’s shops. The 
third-line mechanical-transport workshop existing at Quetta was more 
than capable of dealing with the estimated mechanical-transport load 
after modernization, in peace. Surplus accommodation there was to be 
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utilised in the reconstruction of Ouetta Arsenal which on completion, 
would undertake the repair of armaments, general stores and mechanical- 
transport. In addition, some assistance from commercial firms 
considered possible. 

Assistance by Commercial Firms.— Messrs. Ford Motors 
Bombay had recently introduced an engine exchange scheme which, 
however, did not conform to the existing Ordnance major-unit assembly 
(MUA) exchange scheme, as it included operations on components 
(such as cylinder and crankshaft reconditioning) only and none on the 
complete engine. А certain amount of reconditioning and assembly 
had to be done by Ordnance after receipt of reconditioned parts from the 
factory and in addition, freight charges were so heavy that it was 

_uneconomical to transport assemblies over the long distances to and 
from Bombay. Owing to these reasons the repair facilities at Messrs 
Ford Motors’ workshop could not be considered of much use. 

Machinery and Plant. The aim was to make  third-line 
Ordnance workshops independent in respect of machinery and plant. 
Kirkee workshop required machinery and plant (including, for example, 
boring machines for cylinder-reconditioning) in addition to what was 
transferred from Deolali. 'The Delhi workshop required new machinery, 
plant and miscellaneous equipment and Quetta and Bannu workshops 
required some more small quantity of machinery. 

In addition to making third-line workshops independent in respect 
of machinery, certain other changes were also envisaged in 1939 in 
order to make them modern and up to the standard in every respect. 
For example it was planned that third-line workshop under the new 
organisation should have a Stores Group in close proximity. Moreover, 
the old method of overhauling vehicles as and when required was 
given up. Instead third-line repair requirements were calculated on 
a scientific method based on definite mileages which a vehicle was 
expected to run before it could be overhauled partly or completely or 
replaced. Definite mileages for the vehicle before major unit assembly 
(MUA) replacement or overhaul were as follows :— 


was 





British ) Engine and gear box (MUA) 20,000 Miles 
B vehicles J Overhaul 30,000 ES 
American } Engine and gearbox (MUA) 
standard > 50% rear axles (MUA) and 
vehicles j subsequently engines (MUA) 20,000 3 
Tracked ] Engine and gear-box (MUA) 3,000 35 
AFVs У уз 3s s (Overhaul) 3,000 35 
jJ 50% (MUA) axles 3,000 x 
4 wheel ] Engine and gearbox (MUA) 9,000 š 
drive AFVs f T " » (Overhaul) 18,000 " 
1 50% (MUA) axles 9,000 m 
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And finally it was proposed to increase the proportion of military 
artificers in third-line workshops as fast as they might be trained. 
Training of military artificers was, however, limited by the weapons 
and equipment available for training purposes. 


Developments in 1940 


It was expected that the arms and equipment ordered from the 
United Kingdom before the outbreak of the war would be arriving 
in India early in 1940. However the fate of the British Expenditionary 


Force at Dunkirk resulted in its postponement until about the end of the 
year when considerable stocks were despatched to the Middle-East 
where also the units were facing a serious shortage of equipment. The 
Indian requirements consisted of medium and coast defence guns, 25 
pounders, anti-tank guns and rifles or anti-aircraft guns, motor vehicles, 
wireless sets and modern signal equipment. Lack of these items was 
greatly hindering the expansion of the army in India. The shortage 
of weapons and equipment at one stage was so acute that units were 
forced to resort to the use of flags and crude models for military training 
purposes. Such improvisation was, however, not practicable for the 
instruction of craftsmen in mechanical maintenance and repair and 
consequently a time lag for technical instruction, when the equipment 
. finally arrived, became inevitable except for wireless sets, which arrived 
from Australia in considerable number, efforts to obtain equipment from 
sources other than the United Kingdom produced little result. By 
May 1940 a changed world situation had emerged asa result of the 
military successes of Germany. The military situation demanded a 
rapid development of a field army in India for employment either for 
the defence of the country or for use overseas as the situation demanded. 
The 1940 Expansion Scheme was accordingly issued.9 This was directly 
connected with Plan A i.e., the Plan for the assistance of Afghanistan. 
Later, however, an interim plan had to be adopted as the U.K. could 
not provide the necessary arms and equipment. The main feature of 
this plan was the production of a field army consisting of one armoured 
division, three higher scale infantry divisions, two infantry divisions and 
one extra brigade on the lower scale of mechanisation and force of line of 
communication troops including a large quantity of mechanical transport. 
The raising of this Field Army involved very considerable 
administrative arrangements particularly in the building of hutted 
accommodation and the provision of ancillary units. When the 
expansion was undertaken it was emphasised that the forming of this 
field army into an efficient force depended entirely on the supply from 


the United Kingdom or elsewhere, of the weapons, equipment and 
—— ы ы ar ni an gy gee ы 


6. Workshops planned to complete the 1940 Expansion programme are given in 
Appendices XII, XIII, XIV and XV. 
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vehicles of which India was then so short, and also on the provision of 
British personnel, particularly tradesmen. The shortage of Indian 
Officers for the Indian Army Ordnance Corps, as well as of equipment 
precluded any greater degree of mechanization than had been planed 
originally. At this time incidentally, the shortage of technical personnel 
was not confined to India ; in Great Britain and the Dominions in spite 
of the vast quantities of motor vehicles employed as commercial and 
private transport, a similar problem was faced. 


Policy for 1941 


By December 1940, after a decision to mechanize Internal Security 
and Frontier Defence Infantry Battalions, and to raise extra, units, and 
expand the existing training establishments and other units, a revision 
of plans for the raising and accommodation of workshop units became 
necessary. The General Staff Branch were requested by the Deputy 
Master General of the Ordnance to supply a statement of the locations 
of all units as at the end of 1941 similar to that of Appendix C of the 
Report of the Modernization Committee (1938) as also the designations 
and locations of all units including administrative, schools, training 
establishments etc., with their scales and approximate dates of mechani- 
zation, This information could not be supplied completely then, but 
an Order of Battle under preparation gave the location of all units in 
India as for December 1940 and this was expected to remain reasonably 
firm as regards Internal Security, Frontier Defence and Frontier Defence 
Reserve Units and formations, training establishments and units. 

Accordingly in December, planning of the Ordnance Mechanical 
Repair Organisation in India, was based provisionally on orders of priority 
of mechanization and the location of planned formations, as follows :— 


(a) 9 Division BALUCHISTAN 

(6) 10 Division POONA-AHMEDNAGAR 

(c) 8 Division DELHI 

(d) 6 Division SECUNDERABAD 

(e) 1 Armoured Division* WESTERN (I) DISTRICT 

(f) 7 Division (Lower scale)  RAWALPINDI-ATTOCK 

(g) 32 Division POONA-AHMEDNAGAR 

(А) 31 Division BALUCHISTAN 

(2 101 Infantry Brigade BALUCHISTAN 

(3) 2 Armoured Division SIALKOT-RISALPUR 

(k) 34 Division BAREILLY-LUCKNOW- 
JHANSI 

(2) Lower scale division DELHI-MEERUT 

(m) Higher scale division SECUNDERABAD? 





a a a s m 
7. The above priority programme was later revised by General Staffin February 1941. 
* Brigades were to be mechanised as and when vehicles became available. 
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The mechanization of British units on internal security duty to the 
modernization higher-scale of transport, and British and Indian units in 
unallotted General Reserve, Frontier Defence Reserve, Internal Security 
and Port Defence on the modernization lower-scale was to be carried 
out as and when vehicles became available, concurrently with serial 
(h) onwards. 

Further policy for 1941 was to provide for the defencc of India 
by maintaining at least the equivalent of the field army which meant 
the raising of replacements for all formations offered to the British 
Government, detailed above. Consequently, a corresponding increase 
in the Indian Army Ordnance Corps Workshop facilities became 
necessary. f 

Planning: In order to meet the new military situation, and the 
proposed expansion for 1940 and 1941, the organisation of the Ordnance 
mechanical maintenance services was discussed at a meeting of senior 
Ordnance officers and a representative of the Ganeral Staff Branch on 
19 June 1940, and by July 1940 general policy and planning had been . 
completed. The number and character of Ordnance Workshop Com- 
panies which were required by the Field Army under the 1940 Expansion 
Scheme were defined, in September, 1940. These are given in 
Appendix XI. Moreover, the details about the workshop units 
required, throughout India to meet the machanization programme up 
to April 1941 were worked out. These are shown in Appendices 
XII to XV and included workshop units estimated both for the field 
army and for local defence. 

The Revised System: On 1 October 1940, the revised system of 
mechanical repair was introduced. Existing Ordnance'? Workshop 
Companies were re-organised into two types of workshop units to com- 
prise the first and second line repair organization, as follows :— 

(a) Light Aid Detachments and Mobile Workshop Companies 
for the first—and second—line maintenance respectively, of the Field 
Агту.8 

(b) District and Station Workshops (replacing the existing static 
worksLop sections) to carry out first and second-line maintenance of all 
miscellaneous vehicles and second-line repairs to vehicles of schools, 
training centres, internal security and other units which would not 
normally move out of their districts. Any detachment required to 
accompany internal security units or small frontier columns would be 
found from these units. Third-line workshop organization remained 
the same and development progressed on the lines already described. 
Units then serving overseas or earmarked for overseas service were to 
be re-organised separately in consultation with the overseas commands 





8. For allotment of Workshop companies to Field Army in September 1940, See 
Appendix XI. 
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concerned. These units were not to be taken into account in calculating 
the requirements of Г.А.О.С. Workshop Branch to meet the mechaniza- 
tion programme, at least in the early stages of planning. One Г.А.О.С. 
mobile workshop company and one divisional headquarters Light Aid 
Detachment (for the 4th Indian Division in Egypt) were to be raised, 
trained and despatched as soon as possible after the 1st of October. In 
respect of vehicles and equipment, these units were complete except for 
workshop lorries, as those held in INDIA were out-of-date and not 
fitted with sand tyres. Lorries of a new type were expected in India 
during early 1941 and it was, therefore, suggested that the units be des- 
patched overseas without their workshop lorries, which might be sup- 
plied later either by India or from the United Kingdom. 

At this time, with the 4th Indian Division in Egypt there were 
two Г.А.О.С. Mobile Workshop Companies, each of three sections, A 
further section had already been despatched there. Under the new | 
organization, the 4th Indian Division required, there, four mobile work- 
shop companies, and it was suggested that the seven sections already in 
Egypt be re-organised into three companies to be reinforced by a fourth 
company from India. 

Maintenance System т Ше Field: The. mechanical-maintenance 
system of a division from front to rear, in war, which became effective 
on the 1 October 1940, described briefly as follows :— 

First Line: Light Aid Detachments, comprising Г.А.О.С. personnel 
and commanded by a British Other Rank, were provided with first- 
line equipment and tools and one recovery vehicle. A Light Aid De- 
tachment was allotted to each infantry brigade, field regiment Royal 
Regiment of Artillery and Transport Company, Royal Indian Army 
Service Corps to assist and instruct unit personnel in vehicle maintenance, 
including minor repairs beyond the capability of unit driver-mechanics ; 
also, as far as circumstances permitted, the evacuation of casualty vehi- 
cles and equipment to a first-line recovery post. 

Second Line: Ordnance Workshop Companies, each capable of 
maintaining 400 lorry units which was then the approximate equiva- 
lent load of a brigade group comprising an infantry brigade and support- 
ing arms. Four, two and seven companies were allotted to each higher- 
scale, lower-scale and mobile division respectively. 

Each company comprised a main workshop and a detachable light- 
repair section. The light-repair section was capable of maintaining 120 
lorry units and could operate independently, well forward, in support of 
a brigade or units during mobile warfare. "The section held a machinery 
and associated equipment suitable P n ordinary second-line field 
repairs, and a recovery vehicle for the c@J&ction of casualty vehicles and 
equipment from the first-line recovery post. The work undertaken by 
the light repair section included the fitting of major assemblies but was 
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governed by the general tactical situation, particularly the possibility 
of movement. Stores and spares were demanded from the main work- 
shop as necessary. The main workshop, operating more to the rear, 
undertook heavier second-line repair work collected from the light-repair 
section, and evacuated casualty vehicles and equipment beyond second- 
line repair in the field. These were replaced from an Ordnance Field 
Park. On extended lines of communication however, the evacuation 
of casualties was undertaken alternately by other mobile workshop com- 
panies at successive stages of the line. In the event of rapid movement 
-of a division, workshops operated in echelons and advanced with the 
formation by leap-frogging one another in order to gain maximum static 
period for continuous repair work. 

The administration and movement of workshop companies, in- 
cluding detached light-repair sections, was controlled by an Ordnance 
mechanical Engineer attached to divisional headquarters. This officer 
was responsible for the co-ordination of all repairs and general mainte- 
nance work within the division, and for the issue of definite instructions 
on the types of repairs to be undertaken by laying down time factors. 
He was also responsible for the organisation of recovery and the dis- 
tribution from the workshop companies of major-unit assemblies and 
large components of motor vehicles, as necessary, among units. 

Maintenance System for .Non-field Force: District and station work- 
shops required to complete the 1940 Expansion Scheme adopted the 
Peace Establishments as War Establishments were not prepared for them. 
Wherever possible, temporary civilians were employed in lieu of military 
personnel who were required for workshop units of the Field Army. 

In certain cases, Static Workshop units worked in the same build- 
ing as mobile workshop units of the Field Army, but were entirely separate 
units in respect of administration, accounting and stock holding. 
Fluctuations in the pressure of work on the workshops were covered by 
adjustments in the number of persons employed. Оп the introduction 
of district and station workshops, the Light Aid Detachments at Peshwar, 
Rawalpindi, Calcutta, Lucknow and Qietta, which had been formed 
-early in 1939 were disbanded. In Waziristan, the second-line repair 
organization was placed on a semi-mobile footing. Mirali and Manzai 
workshops, already equipped with stationary plant, were provided with 
a workshop lorry and breakdown lorries to enable detachments from the 
main workshops to operate on a mobile basis, when necessary. 


Developments in 1941 


Upto the first part of 1961, an invasion from the north-west was 
still regarded as the main thr to India. Infantry divisions continued 
to be organized on the alternative higher and lower scales of mechaniza- 
tion, with certain minor alterations in their composition, such as the 
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addition of an anti-tank regiment and an anti-aircraft regiment. Later 
the attitude of Japan led to a re-consideration of the complete оке 


problem апа the Defence of India Plan (1941) was issued embodying a 
scheme for the more adequate protection of the North-Eastern Frontier. 

The experience of active operations in the Middle East theatre 
led to certain major changes being introduced in the mechanical repair 
organization. Early in the year, the organization of the service within 
the Indian armoured division was completely revised ; and in September 
a similar major re-organization of the service within the Indian infantry 
division was effected. 

Workshop resources were increasing, though not commensurate 
with the rapidly expanding commitments. Establishments were being 
gradually expanded, and Recovery units as well as certain new types of 
workshop units were introduced. At the same time, further demands 
were received from the overseas theatres of war. Personnel and equip- 
ment were despatched to the Indian forces operating in the Sudan and 
Egypt. Two workshop companies (Nos. 34 and 47) and several 
workshop sections were despatched to Malaya with Force Capable. 
Altogether, by June 1941, a grand total of about 2,600 carriers B-vehicles 
and motor-cycles had been despatched to Malaya with Forces Abnormal, 
Bunker, Affair, Creek and Dirigible. 

In July, an urgent request was received from Indian forces in 
Iraq for six recovery sections to work on the lines of communication. 
The provision of these units was the responsibility of the British Govern- 
ment but in view of the extreme urgency of the requirement, the Chief 
of the General Staff agreed to provide a modified recovery company as 
a temporary measure. This unit, namely No. 21 Line of Communica- 
tion Recovery Company, comprising a headquarters and six recovery 
sections, was raised and despatched by August. This was possible only 
by adding six breakdown lorries supplemented by 4-wheel drive vehicles, 
from the very meagre resources remaining in India. The grave deficiency 
of breakdown lorries in the country at that time, affected training in 
recovery work on a large scale. 


Personnel 


Manpower: During the first two months of 1941, the General 
Staff modified the priority programme for the raising of armed forces. 
The Adjutant General’s Branch AG6(0) and the Master General of the 
Ordnance Branch (MG:8) were still unable to forecast accurately the . 
personnel requirements of the workshop services, in view of the impend- 
ing re-organization by their General Staff, what was expected in May 
1941 as a result of increased mechanization. This governed the number 
and composition of workshop units to be provided per division. It was 
estimated that General Staff requirements might be met as follows :— 
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Order of Priority 


(a) 9th Indian Division: Personnel to complete strengths of 
600 lorry-unit workshop units availabie by March 1941. 

(b) .Nen-divisional troops (Force CAPABLE): For the remain- 
ing units (cinema units), by April 1941 provided, per- 
sonnel could be recruited. 

(c) 10th Indian Division: By March 1941. 

(d) Non-divisional troops (Force SABINE): By September 
1941, personnel for Stores Depots had to be obtained 
from UK and others were to be trained. 

(е) Ist Armoured Brigade: (Ready, but would be affected by 
re-organization). 

(f) 2nd Armoured Brigade: То be carried out in Мау 1941. 

(=) 6th Indian Division: Workshop companies on the 400/- 
lorry, unit basis to be raised by June. 

(h) Armoured Division Balance: By May or June 1941 ; work- 
shop companies to remain on the 400 lorry-unit basis. 

(i) 7th Division: By April 1941. 

(1) 32 Division—W O Reserve: By June or July 1941, work- 
shop companies to remain on a 400-lorry-unit basis until 
1942. 

(k) 31st Division: By July or August 1941, workshop com- 
panies to remain on a 400-lorry-unit basis until 1942. 

(1) Force Troops, General Reserve, Base and Lines of Communication 
Units: Workshop companies by July or August. Other 
units by November or December, but could be partially 
implemented at the expense of arsenals and depots in 
India. 

(m) 7nd Armoured Division: By September or October 1941, 
workshop companies to remain on the 400-lorry-unit 
basis until 1942. | 

(п) 34th Indian Division: Ву December 1941, workshop com- 
panies to remain on the 400-lorry-unit basis until 1942. 

(о) 133rd Indian Division -do- -do- 

(р) 35th Indian Division: By January 1942. 

In April, the total personnel requirements to cover both the 1941 
expansion and the proposal for raising four infantry divisions and one 
armoured division in 1942, were estimated at 6,834 fitters, 1,411 elec- 
tricians and about 2,750 ancillary tradesmen. The 1.A.O.C. Training 
Centre Jubbulpore was expected to train 6,539 fitters, 1,155 electricians 
and 2,490 ancillery tradesmen.? 

The Commandant of the training centre was instructed to improve 





9. See Appendix XVII. 
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the out-turn of fitters which had been falling owing to the relatively high 
percentage (24%) of rejections of intake, and to the time lags while 
effecting discharges and replacements. The shortage of electricians 
resulted from a general increase in mechanization and the re-organisa- 
tion of the Indian Army Ordnance Corps workshop service. 'To combat 
this Technical Recruiting Officers were asked to conduct a special 
recruiting drive to achieve a minimum out-turn of 75 per month at the 
training centre. 


Maintenance System 1941. 


The maintenance system for Field Force units also underwent 
some changes during 1941. 

First-line: For the first-line repairs, the composition and allot- 
ment of unit repair organizations (which had formerly been organized 
as Light Aid Detachments) for units within the Indian armoured division 
were :— 
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Second-line: Second-line workshop resources comprised the mobile 
workshop companies, the (static) station workshops and certain other 
workshops, designed for instrument and  armament repair work in 
Ordnance depots and arsenals. 

Mobile Workshop Companies 2° By January 1941, the issue of vehicles 








10. For details of Provisional War Establishment of ТАОС Mobile Workshop Company, 
See Appendix X. ` 
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to divisional cavalry regiments and {һе increase in divisional artillery 
from опе l6-gun field regiment to two 24-gun field regiments and one 
anti-tank regiment had increased the maintenance load per Higher- 
Scale Division from 700 to 800 lorry-units approximately. To meet this 
increase, it was proposed to augment the establishment of the Mobile 
Workshop Company Indian Army Ordnance Corps so as to allow the 
capacity of 600 lorry-units. Thus the number of companies per division 
would still remain at four and the ordinary division would be brought 
into line with the armoured division in respect of second echelon facilities. 

The inclusion of a 24-gun field regiment (Royal Artillery) also in 
each brigade in the divisions earmarked for overseas, increased the main- 
tenance load per brigade group from 400 to 600 lorry-units, and as the 
intention was to provide workshop companies on a brigade group basis, 
it was necessary to adjust the establishment accordingly. Moreover, 
a mobile workshop with a capacity of 600 lorry units for employment 
with armoured divisions had already been approved by the General 
Staff. 

The 600-lorry-unit workshop company comprised a headquarters 
and three sections, each with a capacity of 200 lorry units. This me- 
thod of composition facilitated administration, enabled the responsibilities 
of each officer and non-commissioned officer to be clearly defined, and 
part of headquarters division facilities to be used, if necessary, to supple- 
ment any company. 

In March was issued the programme for the raising of I.A.O.C. 
mobile workshop companies up to July 1941, and their re-organisation 
into the 600-lorry-unit basis. Workshop companies required for non- 
divisional troops, the composition of which depended on the circumstan- 
ces of a particular force, could not be estimated. By May 1941 how- 
ever, second-line workshops were again under re-organization. Ex- 
perience had shown that the number of supervisory personnel was 
insufficient and that ап organisation permitting detachment of self- 
contained sections was preferable to the existing organisation of main 
shop, each with a detachable light-repair section. Re-organization was. 
achieved on the basis of a workshop company comprising a hedquarters 
and three sections, each capable of maintaining 200 lorry-units. Under 
certain circumstances, however, a company could consist of a headquarters 
and two sections. 


Non-Field Force Units 


For the non-field force units the process of developing static work- 
shops according to the plans made in September 1940, continued. It 
involved increase in workshop capacity by about 11,500 lorry-units so 
as to raise it to a total of 25,000 lorry-units. By September 1941, how- 
ever, the full load of vehicle maintenance had increased to 38,844 lorry- 
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units necessitating additional workshop accommodation. This led to 
a review of the static workshops and new plans were prepared to cater 
for a total of 45,000 lorry-units. 

Station Workshops: Mechanization of Frontier Defence, Internal 
Security and Port Defence infantry battalions, and the formation of 
additional units and training schools had resulted in a considerable in- 
crease of vehicles to be maintained in each station. This increase con- 
tinued steadily with further mechanization of formations, and within 
the first three months of the year 1941 station workshops were swamped 
by work and were in need of additional men and tools. In April, it was 
decided that as far as possible station workshops would maintain all units 
and establishments excluding those of the Field Army, Frontier Defence 
Troops and Frontier Defence Reserve. This enabled mobile workshop 
companies to obtain training with their dependent formations, and this 
resulted in economy in respect of mobile machinery. Also in order to 
free the maximum number of military personnel for field service, it was 
proposed that extra-temporary establishment personnel be employed 
as far as possible in the station workshops. Soon, however, the rapid 
expansion of training establishments and the formation of new ones 
made it increasingly difficult for station workshops to operate efficiently. 
Thus by October, some of the district workshops were maintaining more 
than 1,000 lorry-units each and the officers in command were unable to 
keep effective control over detachments. Fluctuations in load of work 
were met by the employment of Extra Temporary Establishment per- 
sonnel but, in many cases, an increase of officers and other supervisory 
personnel had become imperative. It was proposed, therefore, to adopt 
a new second-line static repair organisation. 

The new system envisaged (a) the formation of an independent 
station workshop in each station where the lorry-unit load was not less 
than 150 and (b) the adoption of a single basic station workshop establish- 
ment for each of the nine alternative ranges of lorry-unit capacity, thus 
enabling General Headquarters to adopt a simple procedure of authoriz- 
ing workshops to adopt one of these nine alternative establishments in 
accordance with their prevailing lorry-unit load. "That is to say, a 
workshop remained on an initial basic establishment fixed in accordance 
with a sliding scale until the lorry-unit load came within the range of 
the next larger establishment. For example, a B type unit was not in- 
creased to a C type until its maintenance load increased to 150 or above. 
The alternative establishments were designated by letters A to I denoting 
lorry-unit capacities of 60, 100, 150, 300, 500, 750, 1,000, 1,500 and 2,000 
respectively. As usual during this period, temporary personnel had to 
be employed on a comparatively large scale in the absence of combat- 
tant personnel. Two exceptions to this policy were made, namely (2) 
Waziristan District Workshop which was on a semi-mobile establishment 
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апа (b) Karachi Station Workshop which included personnel employed 
in the Coast-Defence Section at Manora. Changes in the establishments 
of these workshops still required approval by the Army Headquarters 
Establishments Committee. 

Other Workshops: In addition to mobile workshop companies and 
station workshops second-line workshop resources were available at the 
arsenals at Allahabad, Quetta, Kirkee and Rawalpindi, each having 
second-line Instrument-Repair Workshops, and the 1.A.O.C. Combined 
Workshop, Colaba, with second-line Instrument-Repairs and Motor- 
Vehicle Repair Workshops. a 


Third-Line Units 


The existing, planned and under construction third-line mechanical 
maintenance resources, were as follows :— 


Ordnance Depot BANNU Motor-Vehicle repairs. 
Ordnance Depot DEOLALI Motor-Vehicie repairs. 
Ordnance Depot (Planned for 

Agra) Instrument repairs. 


Central Ordnance Depot, Delhi Motor-Vehicle repairs (workshops 
under construction) 


Arsenal ALLAHABAD Armament and general repairs (and 
second-line instrument repairs) 

Aresenal FEROZEPORE Armament repairs. 

Arsenal KIRKEE Armament repairs. (M.T. workshop 
under construction). 

Arsenal RAWALPINDI Armament repairs. 

IAOC Combined Workshop CO- Armament repairs (and second-line 

LABA armament and vehicle  re- 

pairs). 


IAOC Workshop (Armaments) for the second and third-line repairs of 
local coast defence armament and equipment; planned for 

COCHIN. 

Combined Armament and Mechanical Transport Workshop ; planned 
for KARACHI. 

MT Workshop for use on mobilization only ; planned for MEERUT. 


Indian Armoured Division 


Early in 1941, the organization of the Indian armoured division 
was revised. The main changes were the introduction of an anti-tank 
regiment and a light anti-aircraft regiment, and a re-organisation of the 
Indian Army Ordnance Corps mechanical repair organisation as a result 
of experience gained in India and the Middle East. The new organisa- 
tion was introduced with effect from the first of May, and comprised the 
following I.A.O.C. workshop and recovery units :— 


THE IOAC WORKSHOP BRANCH 115 


(a) Five Mobile Workshop Companies, 
(b) Two Armoured Division  Support-Group Workshop 
Squadrons, 
(c) Two Armoured Brigade Workshop Squadrons, 
(d) Two Armoured Divisional Troops Workshop Squadrons, 
and 
(e) Two Armoured Division Recovery Companies.!! 


Repair 


First-line: Mechanical maintenance was the responsibility of the 
unit commander. In place of the existing light aid detachments, some 
І.А.О.С. technicians were attached to units in the same way as І.А.О.С. 
armourers, namely that they were commanded and controlled for ad- 
ministrative purposes by the unit commander. The Divisional Ordnance 
Mechanical Engineer (DOME). was responsibile, in conjunction with the 
unit commanders, for the technical training of the personnel attached 
to the Workshop Branch. Vehicles and stores for first-line maintenance 

_purposes were held on charge of he unit, not attached as before. A 
recovery vehicle. was included in addition to the vehicles provided for 
the transport of personnel and stores. 

Second-line: Maintenance resources were divided into two 
categories, forward and rear. The forward group was designed for re- 
pairs beyond the capacity of units, which might be effected in forward 
areas within a few hours. This ensured expeditious restoration of vehi- 
cles for the purpose of active operation. The forward group comprised 
two armoured brigade workshop squadrons (that is, one per armoured 
brigade in a division), two support group workshop squadrons and one 
divisional troops squadron. Each squadron comprised a headquarters 
and three workshop troops, each headquarters being provided with one 
light workshop-lorry. Armoured brigade and support-group workshop 
squadrons were under the command of armoured brigade and support- 
group respectively, as integral parts of these formations. The workshop 
squadron for divisional troops was under the command of the headquarters 
of the division. | 

The rear element was intended to carry out repairs normally ге- 
quiring two to three days for completion, and accordingly consisted of 
the heavier second-line workshops. 

There were also five Mobile Workshop Companies operating as 
divisional troops under the headquarters of the division. Each work- 
shop company was capable of maintaining 600 lorry units and comprised 
a headquarter and three sections, each self-contained and able to operate 
independently. However, in the interests of economy of workshop 





11. Reduced to one in January 1945. 
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resources, detachment of sections was to be an exception rather than the 
rule. 

The transport provided for a workshop company was similar to 
that of the workshop companies in an infantry division, with the excep- 
tion that all vehicles, 30-cwt and heavier, including workshop 
lorries and breakdown lorries, were the four-wheel drive (FWD) type. 
The one breakdown lorry of each workshop company was intended 
primarily for the use of workshops. 

Recovery: In the armoured divisions recovery was a major prob- 
lem. Damaged vehicles were divided into two categories namely light 
and heavy; the former required recovery to workshop squadrons of 
armoured brigades etc ; and the heavier casualties required recovery to a 
mobile workshop company. To achieve this purpose, a divisional re- 
covery company was formed, comprising a headquarters and ten secti- 
ons. Five sections were attached normally to the armoured brigade, 
support group, and divisional-troops workshop squadrons on the basis 
of one per squadron ; the remaining five sections were to work normally 
under divisional control, although sub-allotment to component parts of 
the division was permissible. Section establishments were identical 
` and the headquarters and each section held three specialist recovery 
vehicles. Three 10-wheeled transporters were also included in the 
establishment of the company, for use in the recovery of Valentine tanks 
which were expected to arrive soon. 

Replacement: The Ordnance Field Park, a Corps unit, held vehicle 
reserves and the main park and divisional sections could, if necessary, 
be placed under divisional control. ‘The Armoured-Division Section 
of the Ordnance Field Park was organized to hold one-third of the total 
number of vehicles held in the Ordnance Field Park for the Armoured 
Division. This section was divided into three sub-sections which, in 
accordance with the existing establishment of vehicles, would hold 50 
vehicles each. An Indian Army Ordnance Corps driver was allotted to 
each replacement vehicle. The establishment of each divisional section 
included three 30-cwt battery-charging lorries and three battery-storage 
lorries. 

: Command: The .Divisional Ordnance Mechanical Engineer 
(DOME) at the divisional headquarters commanded all Mobile Work- 
shop Companies and the recovery company in an armoured division. 
By September 1941, after the completion of the expansion of the repair 
organisation within the division, it was decided to introduce a Head- 
quarters Armoured Division I.A.O.C. Workshop for the Divisional Ord- 
nance Mechanical Engineer and his staff, who then corresponded to the 
Commander, Royal Engineers (CRE) and staff, and performed similar 
functions as executive commander of all the units of the corps within the 
division. The Deputy Agsistant Director of Ordnance Services remain- 
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ed on the staff of divisional headquarters. 


Indian Infantry Division 


In the first half of 1941, it became increasingly evident from ex- 
ercises and experience in the field, that the existing mechanical main- 
tenance organisation, within an infantry division, was not wholly suita- 
ble, because (a) the organization was not sufficiently elastic, (b) the 
repair organization lacked a forward element similar to the workshop 
squadrons of armoured brigades within armoured divisions, and (c) the 
recovery facilities were inadequate. The following revised system was 
adopted from, September 1941: 

Repair—In each division, the existing four workshop companies, 
each of three sections, were replaced by three workshop companies and 
three brigade workshop sections. The workshop companies provided 
the rear element, and the brigade sections the forward element, of the 
second-line mechanical repair organisation. Each workshop company 
maintained the vehicles of a brigade group in addition to a proportion 
of the vehicles of divisional units. 

One brigade workshop section was attached to each infantry 
brigade group, in the same way as a brigade signal section of the divisional 
signals was attached. Prior to mobilization and in peace stations, the 
three brigade sections would form part of the three workshop companies 
as a fourth section administered and trained by them. On mobiliza- 
tion or on training exercises, the brigade sections formed part of the 
brigade organisation and constituted self-sufficient administrative units. 

Recovery: Опе recovery company comprising a headquarters and 
six sections, was allotted to each division. The recovery company was 
a self-contained unit and recovery sections were allotted by the Divi- 
sional Ordnance Mechanical Engineer (DOME) to brigade workshop 
sections and workshop companies according to demand and the tactical 
situation. | 


Developments in 1942 


In January 1942 severe fighting developed in eastern Burma against 
the Japanese. The increased threat to India necessitated a complete re- 
organisation of the system of command to render it more suitable for 
greater operational requirements and to relieve commanders of the res- 
ponsibility of administration and training over large internal-security 
areas. Accordingly, in May 1942, the army was re-organised into three 
Armies and one Command as follows :— 

North-Western Army: Rawalpindi, Waziristan, Peshawar, 
Kohat and Baluchistan Districts. 

Eastern Army: The area covered by the Presidency and Assam 
District. 
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Central Command: Lahore, Meerut, Lucknow and Sind 
Districts and Independent Area of Jubbulpore and Mhow. 

Southern Атту: Bombay and Madras Districts and Deccan 
Independent Area. 

By July 1942, the Japanese had occupied the whole of Burma. The 
general organization of the army was consequently again modified. Assam 
District was converted into an Assam Line of Communications Area and 
Sind District was placed under North-Western Army. In the following 
month, Eastern Army Line of Communication Area and Assam Line of 
Communication Area were re-designated as 101 and 202 Line of Commu- 
nication areas, respectively ; and a few months later the Line of Commu- 
nication organisation in Southern Army was extended and Madras, 
Deccan and Bombay Districts redesignated as 105, 106 and 107 Line of 
Communication Areas. 


Military Training 


An interesting development was the introduction, in early 1942, 
of a regular system of military training, which had not been possible 
previously owing to the urgency. of raising the workshop companies and 
the general shortage of staff. This system, which is described below, 
enabled Ordnance Mobile Workshop Companies to carry out military 
training and at the same time obtain experience in the maintenance of 
mechanically propelled vehicles. 

In all stations where infantry divisions were formed, shadow sections 
comprising Extra Temporary Establishment personnel and a few 
British Other Ranks, under the command of an officer, were established 
on a scale of one section per divisional workshop unit. These sections, 
existing permanently in the station to which they were allotted, worked 
behind the Ordnance mobile workshop companies and assisted in the 
maintenance of divisional vehicles, while the company personnel 
underwent military training. When an order was given for the form- 
ation of a division, an order was simultaneously issued for raising the 
requisite number of І.А.О.С. workshop companies complete with 
headquarters and one section each. Each company absorbed опе 
Extra Temporary Establishment section as far as technical work was 
concerned, that is to say, the officer commanding the company was 
responsible for all second-line maintenance of the formations allotted 
but for discipline and general administration, the Extra Temporary 
Establishment section was independent. This procedure continued 
normally for about two months during which time the division received 
its ТІ vehicles, and each Indian Army Ordnance Corps company 
headquarters and its section carried out the necessary military training. 
On receipt of the T1 scale of vehicles by the division, another section 
of the workshop company was at once detailed to proceed on a course 
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of intensive military training while the first section assisted by the Extra 
Temporary Establishment section maintained the vehicles of the 
formation then being raised. This procedure then continued until 
receipt by the division of the T2 scale of vehicles, when a third section 
of the workshop company was formed to undergo military training 
until the complete field-service scale of vehicles had finally been received 
by the formations and by which time all individual training in the 
workshop company had been completed. This left normally sufficient 
time before the departure of the division overseas, to enable alternate 
collective training of workshop companies while Extra Temporary 
Establishment personne] were employed as required. 

During the period the workshop companies were trained, Extra 
Temporary Establishment shadow sections, working in the buildings 
constructed for these companies, were also responsible for the provision 
of one complete set of tools, publications, unit and technical equipment 
etc., for the formation of one new company to be formed when the 
division had proceeded overseas. This procedure greatly facilitated 
the raising of further workshop companies in the station. This scheme 


was at best only a temporary expedient to meet the crisis, this time in 
India. 


Workshop Squadrons 


The increased work, consequent upon the introduction of cruiser 
tanks in the armoured regiments and the formation of an Army Tank 
Brigade during the year necessitated a review of the forward repair 
resources of the armoured formations. It was proposed, in April 1942, 
to revise and re-designate the existing armoured division workshop 
squadrons and to introduce a new brigade workshop squadron as 
follows :— 

Armoured Division Workshop Squadron: This was to be 
provided with additional transport, and as it had to work with ancillary 
troops of an Army Tank Brigade as well as with the divisional troops 
and support-group of an armoured.division, the designation was altered: 
to Armoured Formation Workshop Squadron. One squadron was allotted 
to. divisional troops and two squadrons to ‘the support-group, of an 
armoured division; and one squadron was allotted to the ancillary 
troops of the Army Tank Brigade. 

Brigade Workshop Squadron: This comprised a head- 
quarters and six highly-mobile sections divisible into self-contained 
elements for allotment to the armoured or tank regiments, should 
these be detached from the brigade. One squadron was allotted to 
each Army Tank Brigade and two to each armoured division. 

In December 1942, however, it was decided that Indian Ordnance 
Workshop Squadrons would be abolished and Indian Ordnance Light 
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Aid Detachments (LADs) re-introduced іп the Ordnance repair 
organisation of the armoured formations. 

The Light Aid Detachments absorbed the existing attached 
Indian Army Ordnance Corps personnel of the unit repair organisations. 
Unit technicians remained part of their unit. 


Workshop Sections (Anti-aircraft) 


In September 1942, and consequent on the raising of Indian 
anti-aircraft regiments, it was decided to introduce two types of 
workshop sections for attachment to light and heavy anti-aircraft 
regiments, respectively. The light workshop section was designed for 
first and second echelon maintenance of fire-control instruments, 
guns and mechanically propelled: vehicles. The heavy workshop 
section was designed for first and second echelon maintenance of radar 
equipment, guns and vehicles. The new establishments were based 
on those of Royal Electrical and Mechanical Engineers in the United 
Kingdom ; the establishment for the light anti-aircraft section (ТАОС) 
was larger, however, so as to permit the detachment of sub-sections to 
light anti-aircraft batteries. Indian Army Ordnance Corps workshop 
personnel and vehicles then attached to anti-aircraft regiments as 
part of the unit repair organisations were absorbed in the new workshop 
section establishments. 


Workshop Sections (Wireless). 


In December 1942 it was proposed to meet the requirements of 
wireless maintenance and repair in India by attaching wireless-sections 
to workshop companies, already formed or in the process of formation, 
and allotted to infantry division, armoured divisions, Indian tank 
brigades and independent tank brigades. In the Middle East, arrange- 
ments had already been made for the second-line repair of wireless and 
line equipment in the armoured and infantry divisions by incorporating 
fully-mobile wireless sections suitable for attachment to workshop 
companies. In India two separate establishments were drawn up 
towards the end of the year, for armoured and infantry divisions, 
respectively. Forty-three workshop sections were required involving 
the provision of British manpower, upto and including the 1943 target, 
of 18 officers and 43 other ranks. 

In the armoured division wireless sections were required for attach- 
ment to workshop companies, which were then distributed as follows :— 

Per Armoured Brigade T E: 2 
Per Divisional Troops ‚з " 
Per Lorried Brigade T 





Total 
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Workshop Platoons 


By june 1942, it had been decided in principle that General 
Purposes Transport Companies Royal Indian Army Service Corps 
should have their own small workshops manned by I.A.O.C. personnel, 
responsible for first and second line maintenance. This was an outcome 
of the experience in the Middle East and India. Under the old system, 
General Purposes Transport Companies were dependent on mobile 
workshop companies (or in certain parts of India, on Station Workshops) 
for the second-line maintenance of their vehicles. This system was 
unsatisfactory, and it had become evident that there was a need in 
India for an organization by which workshop platoons were attached to 
each Transport Company Royal Indian Army Service Corps. Ulti- 
mately it was decided to implement the scheme of forming General 
Purposes lransport Company Workshop Platoons, as soon as possible. 

The formation of the workshop platoons reduced the demands 
on mobile workshop companies in the formations. The number of 
these companies per infantry division (MT) and infantry division 
(A and MT) was reduced by one, leaving three and two companies 
respectively, in these divisions. In the case of the infantry division 
(A and MT) it was proposed that in the event of failure of two companies 
to carry their load efficiently, a third headquarters might be provided 
for a mobile workshop company and the six sections distributed over 
three smaller companies. The re-organization was planned in August 
1942 to begin as soon as the amendments had been approved. How- 
ever, no workshop platoons were planned for the General Purposes 
Transport Companies attached to armoured formations, or for those 
being despatched to the Middle East. 


RECOVERY COMPANIES 


Towards the end of 1942, consequent upon the reorganization 
of armoured formations and a decision to employ British drivers for 
certain transporter vehicles in these formations, it became necessary 
to revise and increase the establishments of units employed in the- 
Ordnance recovery organization. 'The recovery units operating with 
armoured formations then were:— 

Tank Recovery Company Indian Ordnance Corps :—This 
was a divisional unit allotted on a scale of one per armoured brigade 
or tank brigade. The tank recovery company had been designed, 
after lessons learnt in the Middle East, for the forward recovery of 
vehicles and consisted of a headquarters and three self-contained sections 
capable of detachment, each being commanded by an officer. This 
company was a divisional unit, allotted under the recent re-organization, 
on a scale of one each per amoured division and tank brigade. Owing 
to the re-organization of formations, however, and the inclusion of a 
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lorried brigade in the armoured division, it was proposed to expand the 
establishment of the tank recovery company operating with the armoured 
division to a headquarters, four tank sections and two mechanical 
transport sections. 

A Line of Communication (Tank) Recovery Company 
Indian Army Ordnance Corps :—This consisted of a headquarters 
and three self-contained sections capable of detachment. This was 
a Corps unit raised on a scale of one per armoured or tank brigade. 

Subsequently the Ordnance organization in armoured formations 
was re-examined and it was decided to adopt the following recovery 
organization :— 

Armoured Division: (а) One recovery company consisting 
of a headquarters, four tank sections and two mechanical transport 
sections and (5) One Line of Communication recovery company 
comprising a headquarters, four tank sections and one mechanical 
transport section. These units were designated as (а) Indian Ordnance 
Armoured Division Recovery Company and (b) Indian Ordnance Line 
of Communication (Armoured Division) Recovery Company, respec- 
tively. 

Indian Tank Brigade: (a) One Recovery company comprising 
a headquarters and three tank sections, and (b) one Line of Communi- 
cation Recovery company comprising a headquarters and three tank 
sections. The existing armoured formation recovery units tallied with 
the requirements of the new units for the Indian Tank Brigade, but as 
British drivers for transporters were now included in the recovery 
company a new war establishment was necessary and the designations 
of both had to be changed to avoid confusion with the recovery companies 
of the armoured division. Accordingly a new war establishment was 
prepared for an Indian Ordnance Tank Brigade Recovery Company. 
In addition the designation was altered to Indian Ordnance Line of Gommuni- 
cation (Tank Brigade) Recovery Company. British drivers were to drive: 
only the transporters of division or brigade recovery units and not those 
of Line of Communication units. 

The new recovery organization in the armoured formations thus 
came to be: 


Armoured Division 


(а) Indian Ordnance Armoured Division Recovery Company. 
(6) Indian Ordnance Line of Communication (Armed Div.) 
Recovery Company. 


Indian Tank Brigade 


(а) Indian Ordnance Tank Brigade Recovery Company. 
(5) Indian Ordnance Г. of C (Tank Brigade) Recovery Company. 
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Comparison of Indian Army Ordnance Corps Recovery 
Organisation with that of Royal Army Ordnance Corps: 

In a report prepared by Armoured Fighting Vehicle Repair and 
Recovery Committee of the United Kingdom from information on the 
organisation and operation of the Royal Army Ordnance Corps services 
during the campaign in Libya, it was observed that the efficiency of 
British repair and recovery services in the field was inferior to that of 
the Axis. The matter was discussed by the appropriate authorities 
at the War Office and it was decided to increase the efficiency of the 
British service by bringing into effect, as opportunity offered, forward 
repair and recovery resources right up to the battle area. It was 
recommended that the Ordnance Services be reorganized on certain 
principles, which were in accordance with those defined by the Middle 
East Research Committee. 

These recommendations were reviewed by the Principal Ordnance 
Mechanical Engineer (India) in March 1942 and his remarks throw an’ 
interesting sidelight on the advanced nature of the Indian, as compared 
with the British, maintenance system at the time ;— 12 

"India, we consider, is ahead of Home in respect of forward 
recovery of Ármoured Fighting Vehicles. After a study 
of the recommendation of the Middie East Research 
Committee a Tank Recovery Company Indian Army 
Ordnance Corps has been formed. This unit should 
provide means of recovering a large percentage of disabled 
tanks from the battle-field. It consists of a headquarters 
and three sections and its allotment is one per armoured 
brigade or Army tank brigade. Each section is com- 
manded by an officer and is entirely self-contained and 
able to accompany an armoured regiment that may be 
detached to act in an independent role. The recovery 
vehicles on charge of each section of a tank recovery 
company are three tractors recovery D8, six transporters 
recovery and four heavy wheeled breakdown-lorries. 
With regard to the substitution of a Fitters Service truck 
by a light protected vehicle, Indian Army Ordnance Corps 
fitters in the workshop squadron Indian Army Ordnance 
Corps are carried in armoured general purpose vehicles." 

"Home has put recovery vehicles into units and Ordnance 
companies. India has decided on centralised control 
and formed recovery companies and considers that by 
doing so, more rapid and better use can be made of 
recovery vehicles in so far as full assistance can be given 


12. Quoted in File No. 601/9765/H. 
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at any one point where it is most urgently needed. Home 
cannot do this with recovery facilities widely dispersed 
among units". 

The Indian Army Ordnance Corps workshop organisation, as 
described above, continued upto the end of April 1943, when this was 
formed into a separate corps of the Indian Electrical and Mechanical 
Engineers. From 1 May 1943, therefore, all work in connection with 
the workshop services of the Indian Army Ordnance Corps ceased to 
be the responsibility of the Ordnance Directorate and passed to the new 
Mechanical Engineering Directorate in Master General of Ordnance 
Branch of General Headquarters. 


CHAPTER VIII 


PERSONNEL PROBLEM 


One of the biggest problems which Ordnance had to face during 
the war was that of finding adequate personnel. The extent of expan- 
sion may be gauged from the fact that whereas the number of Ordnance 
installations was only ten in peace-time, it stood at 77 on 15 August 
1945.! Another mode of assessment may be to compare the figures of 
Corps strength, tonnage in depots and storage accommodation in peace- 
time and on ‘VJ’ Day. This is given in the table below :— 


Corps Strength August 1939 August 1945 
Officers (Military & Civilian) is 152 4,649 
Storekeepers (British & Indian, 

Civilian and Military) - 607 7,091 
Storemen - 305 6,538 
Clerks (Military or. permanent 

Civilian) st 528 5,199 
Viceroy’s Commissioned Officers .. 10 ) 

Indian other Ranks & General Duty L 29,913 
. Drivers " 1,100 } 

Artificers se 68 3,450 
Non-Combatants we 22 3,054 
Extra Temporary Establishment .. 8,778 230,925 
Estimated Tonnage in Depots 

Ordnance Stores & Central H 

Provision Office 53,000 tons. 760,000 tons. 
М.Т. Stores { — 160,000 „ 
Ammunition | 17,000 tons. 413,000  ,, 


Storage Accommodation 
Ordnance Stores, Central Provision ) 2.7 million sq. 26,921,814 sq.ft. 


Office & Mechanical Transport } ft. 
Ammunition j = 5,272,125 sq. ft. 
Vehicles .. 950 vehicles held 53,152 sq. ft. 
(Accom. not known) 
Vehicles handled .. About 200 per 10,000 per 
month month. 





1. Appendix III. 
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From а cursory glance at these figures fer 1939 and 1945, an idea 
can be formed of the huge all-round expansion. This increase in the 
Ordnance staff and personnel was due to:— 

(1) increase in the number of ий, 
(ii) ‘nursing’ new units and units mobilising, 
(iii) planning new depots and expansion, 
(iv) necessity for a census of vehicles and controlled stores, 
and 
(v) increase in the number of new items handled, etc. etc. 

It must, however, be noted that this huge expansion of the Ord- 
‘nance Services and their personnel was поі planned, but haphazard. 
‘The early months following the opening of hostilities did not lead to the 
launching of a war effort in India. There was then no indication of 
future developments and His Majesty's Government hesitated to define 
thé extent of the assistance required from India. In the absence of this 
information, the Government of India was unable to plan systematically 
or comprehensively. It was not until the collapse of France in the early 
summer of 1940 that there came a full realisation that the commitments 
of the Commonwealth including India, were limited only by its maxi- 
mum potential resources. | 

Lack of a directive either from His Majesty’s Government ог from 
the General Staff in India had a very adverse effect on planning, and 
was the chief cause of the haphazard expansion. 

Had the necessity for expansion been immediately accepted by 
His Majesty’s Government much might have been effected in the way of 
preparation for the ultimate expansion. Additional cadres of officers, 
non-commissioned officers and specialist technical personnel might have 
been trained. But such a necessity was not then felt or its possibility 
accepted. Nevertheless there were constant and unexpected demands 
for additional units. To meet these, the existing units and formations 
were ‘milked’. Whenever a small margin was maintained for un- 
expected personnel requirements, it was invariably swallowed up by the 
urgent ad hoc demands, again leaving what may be described as chronic 
deficiency. 

Unlike most arms of the service which can plan their expansion 
by multiplying a given number of war establishments, no such yardstick 
was available to the I.A.O.C. nor was any plan of expansion available 
to them on which to base their ultimate work-load until the first so-called 
target was produced towards the end of 1940, and even then it did 
not include requirements for establishments in the non-field-service 
areas. The result was that the necessity for expansion at every 
stage became apparent only after the necessity arose, thus mak- 
ing it impossible for the establishments to be in position by the date 
required. 
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Position Pre-war 


Stores Branch: At the outbreak of war, the Т.А.О.С. consisted 
of a Stores Branch and a Workshop Branch. The Stores Branch con- 
sisted of some 

93 Administrative Officers, 
56 Departmental Officers, 
578 B.O.Rs, C.A.S.Ks and I.W.Os, 
935 I.O.Rs, G.D. 
471 Civilian Clerks, 
236 Civilian Storemen, 
and provided staffs for headquarters formations and for the arsenals and 
depots. For the bulk of their working establishment the. depots were 
dependent on daily paid labour.? ` 

Workshop Branch:  Prior«to April 1939, the Workshop Services of 
the LA.O.C. dealt only with armament repairs, scientific instruments 
and general Ordnance stores but not with vehicles. The staff consisted 
of some. 24 Ordnance Mechanical Engineers, 59 Armament Artificers, 
39 armourers (all provided by the R.A.O.C. on a tour of duty in India) 
and 68 permanent Indian artificers. All the workmen in the work- 
shops, as in the depots, were daily paid employees. 

On 1 April 1939, the RIASC Workshop Services were transferred 
to the I.A.O.C. together with the responsibility for the repair and main- 
tenance of all mechanically propelled vehicles. Consequent on this 
change, the strength of the I.A.O.C.. rose to :— 


Ordnance Mechanical Engineers (OMEs) 133 
A.O.M.Es 26 
British Other Ranks 398 
Non-Combatant enrolled artificers 2,370 
Civilian Clerks 238 
Civilian М.Т. Store Keepers 188 
Checkers 32 


There was also a small reserve of non-combatant enrolled arti- 
ficers. 

This transfer of responsibility entailed the expansion of the Indian 
Army Ordnance Corps Workshop Branch by approximately 300%. Аз 
a result of this and other unexpected factors arising from the war the Indian 
Army Ordnance Corps had to provide trained personnel for units for 
overseas service , expansion of the Workshop Services and the stores 
branch, technical training and expansion of static formations and Field 
Service Units in India. Аз against the increasing commitments the 
plans for augmenting personnel were inadequate. 
2. File No. 601/9053/H. 
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The Position After the Opening of Hostilities 

Owing to the restricted hypothesis that India was only likety to 
be engaged in a small war on the North-West Frontier and with praétical. 
ly no commitments outside India, the provision of personnel was very 
limited. The mobilization plans of the Indian Army Ordnance Corps 
included the promotion of 50 selected warrant officers to the commis- 
sioned rank and their replacement by transfer and attachment to the 
Indian Army Ordnance Corps of a small number of British other ranks 
of the Royal Artillery previously trained in Ordnance duties during 
peace-time. The number of British other ranks actually available was, 
however, very uncertain as after the expiry of their tour of service in 
India they reverted to the United Kingdom. There were only a few 
officers of the Regular Reserve of Officers (R.R.O.), the A.I.R.O. and 
the Special Unemployed List, otherwise no British or Indian military 
or civilian reserve existed. There was, however, the 16% leave reserve 
of officers and British other ranks and in addition a small baa clement 
reserve of about 400, recruited chiefly from amongst the Extra Tem- 
porary Establishment personnel employed in workshops of static Ord- 
nance depots. The men had, however, become key personnel and their 
types and trades had not been adjusted in accordance with war require- 
ments. The subsequent expansion of the army and the corresponding 
development of the Indian Army Ordnance Corps immediately absorbed 
this reserve which was, however, too small to have any appreciable effect 
on the major problem of providing technical personnel for Ordnance and 
other units. The immense growth of Ordnance work and responsibility 
made it clear that there was need, from the very outset, for a strong staff 
to meet the growing demands of the three defence services, and there- 
after to administer and control a huge Ordnance corps. In actual 
practice, the staff of the Directorate did not expand ahead of, and in pre- 
paration for, progressive development of the Indian Army Ordnance 
Corps and its installations. This had wide repercussions, and it seems 
right to attribute to it some of the disorganisation in Ordnance depots 
and arsenals which became apparent іп the autumn of 1941.4 

The difficulties in the way of expanding the Corps and providing 
the necessary personnel were numerous. A few of these may be mention- 
ed here. The general low standard of eduction in the country made 
the selection of a sufficient number of suitable men difficult. This 
badly hit the Indian Army Ordnance Corps in which one out of every 
four sepoys was required to be of some standard of education. Further, 
under a system of voluntary recruitment it was not possible to 
requisition the services of men who could have proved more useful. 











3. 601/9765/H, Part 1, Sec. I, Chapter 2. 
4. Аз the position worsened it was examined on the orders of the War Department 
by an Ordnance Depot Arsenal Committee in the spring of 1943. 
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scription in India applied only to European British subjects. Conse- 
quently, enrolment of non-European British subjects entirely depended 
on the recruiting campaign and on inducements offered by different 
arms of the various services. 

Here preference was shown by educated young men of potential 
officer standard, to service in the Central or Provincial Governments, 
Railways, or private commercial firms. These offered more lucrative 
jobs or at least better security of service. At the same time, keen com- 
petition between the defence services on the one hand and India’s swelling 
industries on the other for technical and educated men and skilled and 
unskilled labour also affected recruitment to Ordnance services. In 
this competition a stage was reached where “‘ civil industry was in a 
position to outbid the Services."5 In short there existed what may be 
termed an (employees market". Next came inter-Services compe- 
tition for similar types of personnel. For instance, the army, the navy, 
and the air force, all wanted certain types of artisans and tradesmen, 
and had separate recruiting organisations. This often led to recruit- 
ment of raw and untrained hands owing to the drying up of the open 
market resources. 

Within the Corps itself, there was no lack of competition between 
its different branches. For example, the expansion of workshop field 
units was so great that the Workshop Branch was always given prefer- 
ence, whenever its claims were in conflict with the Stores Branch. This 
naturally increased the difficulties of providing personnel for certain 
branches of the Corps. The recruitment of clerks requiring no technical 
qualifications was also difficult as sufficient numbers were not forthcom- 
ing. The class of military clerks had to be introduced to solve the diffi- 
culty. Another hindrance to the expansion schemes was the very com- 
plex accounting problem to determine the ratio or basis according to 
which expenses were to be shared between India and the United Kingdom. 
Although this applied to expansion of the armed forces in general, the 
ancillary services had also to await à decision on the accounting problem 
before they could be asked to increase their personnel. Another draw- 
back was the ‘class composition" of the army. The recruitment in 
peace-time was from a small number of well tried classes, the greater 
part of these coming from the Punjab. Not only were they recruited 
for the fighting arms but also for the non-combatant formations like the 
Indian Army Ordnance Corps. When circumstances of the war forced 
the Government to have recourse to the so-called non-martial classes, the 
response was excellent but these classes did not know Urdu which was 
the language of the peace-time army. The Viceroy's Commissioned 








5. Memorandum on Technical Recruiting, AG 2(b) 


6. The separate recruiting organisations of the three services were amalgamated 
afterwards. : 
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Officers and Non-Commissioned Officers hailing mostly from Northern 
India, who were put in charge of the new recruits, could not speak or 
understand the language of their men. Hence the advantages of a 
ready-made organisation for expansion did not exist. 

Prior to the war the Indian Army Ordnance Corps had remained 
outside the normal army procedure for the provision of personnel and 
had no representative in the General Staff or Adjutant General’s Branch 
to deal with its personnel problems. This “ splendid isolation " and 
absence of liaison with the other branches led to a lack of appreciation 
of its difficulties and to a tendency to underestimate its need for adequate 
staff of the right type. As a result, establishments were framed on an 
irreducible minimum and were later found to be inadequate. Under 
the pre-war order of battle, there was no provision for any overseas 
commitment, apart from what was known as the X reserve under which 
India was committed to provide two divisions for service abroad. The 
commitment arose before the Indian Army Ordnance Corps was ready 
to meet it and the personnel who would have been invaluable for the 
expansion which occurred later were stripped from the meagre peace 
resources of the Corps to provide the necessary overseas units, and were 
sent abroad before the outbreak ofthe war. The Indian Army Ordnance 
Corps was, thus, deprived, at the outset, of the material which might 
have provided a nucleus for expansion. | 


Expansion of Personnel 


Each arsenal and depot was administered by a Chief Ordnance 
Officer who worked directly under the Director of Ordnance Services 
at the General Headquarters. The staff in arsenals and depots consist- 
ed of King’s Commissioned Officers (R.A.O.C. & I.A.O.C.), Depart- 
mental Officers, British Other Ranks (Warrant Officers & NCOS of 
the RAOC & the IAOC), Virecoy's Commissioned Officers, Indian War- 
rant Officers and Indian Other Ranks, Civilians (both gazetted & non- 
gazetted) Non-combatants (enrolled), and Extra Temporary Establish- 
ment. | 

There was no fixed establishment for labourers and only a small 
proportion of the clerical staff was included in the sanctioned establish- 
ment. Provision for these temporary hands was made from the allot- 
ment for Extra Temporary Establishment ( E.T.E.), the numbers employed 
were at the discretion of the Chief Ordnance Officer who was restricted 
only by the amount of the allotment. 

The expansion of the different categories mentioned above, from 
officers down to Extra Temporary Establishment and the difficulties pe- 
culiar to the recruitment of each class are described below separately 
for each category. Their training for Ordnance duties forms the subject 
matter of the next chapter, | 
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Officers 

The pre-war Ordnance Corps in India had been supported by 
British Officers and other ranks, both as separate units and cadres in 
Indian units. At the outbreak of the war the Corps had only 152 mili- 
tary and civil officers on its strength." For expansion much military 
personnel was essential but the United Kingdom was itself faced with an 
acute and ever-increasing scarcity of manpower. Thus the normal 
pre-war source of recruiting British officers for Indian Army Ordnance 
Corps had practically dried up. However, within the ceiling imposed 
by the United Kingdom, some British officers and other ranks continued 
to be recruited. In addition, recourse was had to recruitment from 
Europeans and Anglo-Indians resident in India but this produced only 
‚ а few persons of inadequate experience and quality. 

In August 1941, when His Majesty’s Government sanctioned the 
expansion programme contemplated for 1942, for the army as a whole, 

' it promised that every effort would be made to furnish the requisite 
British element, but no guarantee of full numbers could be given.® 

Again, at the end of December 1941, the War Office telegraphed 
to the General Headquarters (India) that its object was to further Indian 
expansion in every way. “Ву this means only can requirements for 
India, Middle East, Iraq, Persia, Malaya etc. be met." At the same 
time, “ manpower situation in the United Kingdom had limited allot- 
ment of British personnel to the ceilings already communicated." The 
telegram went on to discuss alternative methods of providing additional 
manpower. These covered the conversion of certain British formations 
to Indian in the Middle East and the Indianisation of some units, parti- 
cularly technical units, in the same area. British personnel so released 
was to be sent to India. 

This lack of British personnel created a serious obstacle to further 
expansion. Expansion continued, however, and so did the calls on 
India's own inadequate sources of skilled men. The slow provision of 
these men and the additional training required for inferior material 
slowed down progress to some extent. Before the end of 1942, the short- 
age of skilled personnel had become apparent.? 

The situation regarding officers was the most difficult during the 
year 1943. Actual expansion outstripped the rate at which staff was 
authorized or trained officers provided. 

According to the report of the Williamson Committeet!? the number 
of commissioned officers employed in depots and агзепа оп 1 January 








7. MGO Monographs (Historical Section), p. 162. 
8. W.D. History, Head 2, p. 17. 

9. W.D. History, Head 2, p. 18.19. 

10. 


Тас Committee consisted of А. Williamson I.C.S. Chairman ; W.H. McN. Ver- 
schoyle-Campbell, Member; К. Srinivasan, Member. 
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1943 was 613 including 140 in workshops, leaving 473 for stores duties. 
This number was considered far below the number required for static 
depots according to the interim peace-establishments for depots. In 
January 1943, some 400 young officers were transferred from regimental 
training depots for training. The Committee was of the opinion that 
greater care should have been taken in selecting these officers, and re- 
commended that officers selected for transfer to Ordnance from other 
branches of the army should, if possible, have had previous experience 
in business or accountancy.!! 

Another drawback pointed out by the Committee was with regard 
to the frequency of transfers. In view of the urgent need for continuity 
in the administration, they recommended that the transfers of officers 
should be reduced to the minimum possible.!? 

While proposals to increase the number of officers were still under 
consideration certain expansions to the projected third-line Establish- 
ment were finally sanctioned in October 1943. It also became necessary 
to raise the establishments of field units based on experience during the 
first three years of the war. In addition, a very large commitment 
developed in the Eastern Army as a result of the withdrawal from Burma 
and the plans for its re-conquest. 

Demands for officers were placed on the Adjutant General (Man- 
power) but these could not be met as the availability of officers in general 
had depreciated. Surpluses in other arms were frozen for one reason 
or another, and whilst discussions were proceeding, no immediate steps 
were taken to meet the Indian Army Ordnance Corps requirements. 
Consequently, an acute shortage of trained and trainee officers develop- 
ed. The Master General of the Ordnance addressed the Adjutant 
General on the matter and an accelerated outturn was eventually ar- 
ranged from O.C.T.Us but not in time to prevent shortage in the ranks 
of trained Ordnance officers. 

Early in the year 1943 and again in September, a demand was 
placed on the U.K. for Deputy Chief Ordnance Officers at the request 
of the Director of Ordnance Services. In November 1943, the War 
Office intimated that difficulty would occur in providing officer cadets 
for infantry but they might be able to produce officers for other arms. 

Officer deficiency in India therefore continued during the expan- 
sion period (October 1943 to March 1944) when India was to be pre- 
pared as a base of operations. After the formation of the Selection of 
Personnel Directorate there was a small but steady rise in the number of 
applicants for commissions, but the situation continued to cause grave 
anxiety. There were considerable shortages in all arms and services 
including the Indian Army Ordnance Corps. It was anticipated that 


11. Williamson Committee’s Report, para 14. 
12. Ibid, para 15. 
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many of these shortages might be made good when hostilities in the 
European theatre terminated. Meanwhile extended training to fit 
young officers for the Eastern theatre added to the commitments.1% 

'The increasing.expansion of the Corps, however, which entailed 
opening up new depots and enlargement of existing ones, in order to 
pursue the war against Japan, found the Corps still woefully short of 
military officers, and any hopes of getting them from the U.K. asa 
result of the end of hostilities in Europe were frustrated by cables from 
the War Office which showed that it was essential to retain officers to 
meet the occupation requirements of conquered countries. In conse 
quence the few drafts that arrived from there were very thin. This 
necessitated the continuance of recruitment and promotion of civilian 
gazetted officers for stores work. During June and July 1945 two senior - 
officers were interviewing prospective civilian gazetted officers to meet 
requirements, and 159 candidates were accepted and ordered to proceed 
for training. Thus at the end of the war in August 1945, most of these 
were still under training. 


Civilian Gazetted Officers 


With the object of securing continuity in the working of groups in 
depots and arsenals, a new cadre of Civilian Gazetted Officers was creat- 
ed in July 1942. The appointment of 200 Civilan Gazetted Officers 
for employment as Assistant Group Officers was sanctioned, the intention 
being that each Civilian Group Officer should remain permanently in 
the group to which he was posted. The appointments were no doubt 
also expected to furnish the additional supervision which was sorely 
needed in depots, without encroaching on the limited number of military 
personnel available, The scheme had another merit. A high propor- 
tion of the superior and supervisory staff officers and British other ranks 
in depots consisted of reinforcements from the United Kingdom and had 
little knowledge of the language and customs of the local people. The 
Civilian Gazetted Officer, being an Indian of civilian status, could pro- 
mote understanding between the two. 

In the beginning, however, it seemed as though the scheme was 
going to prove a failure owing to the fact that officers of the right type in 
sufficient numbers were not available. The qualifications required were 
high education, business acumen and a good knowledge of accoun- 
tancy. The salary offered was only Rs. 340-20-500 per month. The 
response was rather poor and in the first instance only 42 were selected 
out of which only 34 took up the appointments. The poor response 
may be due partially to the fact that both high academic qualifications 
and business experience were demanded. Political situation in the country 





13. W.D. History, Head 2, Supplement 1, p. 8. 
14. Willamson Committee's Report, para 16. 
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and the availability of alternative employment with better salaries in 
industry and trade were other factors responsible for it. Моге publicity 
was resorted to and recruitment was continued, but finally it was de- 
cided to tap other sources. The Williamson Committee recommended 
that the scheme must be pushed forward vigorously, the qualifications 
required being modified, if necessary. "Thereafter a grade of Civilian 
Gazetted Officer Cadet was introduced on a salary of Rs. 200/- p.m. to 
undergo 6 months training, on the successful conclusion of which he pas- 
sed out as a Civilian Gazetted Officer on probation at Rs. 300 p.m. until 
confirmation as a Civilian Gazetted Officer on Rs, 340/- p.m. The first 
Civilian Gazetted Officer was in position by December 1942. Ву Sep- 
tember 1943, the result of the policy to recruit Civilian Gazetted Officers 
was making itself felt. At this time, the Corps had 111 Civilian Gazetted 
Officers (Stores) actually working in establishments and an additional 
136 were under training.!? АП except 29 departmental men were found 
by direct recruitment from civilian ranks. Of the first 200 Civilian 
Gazetted Officers recruited, 50 were promoted from the ranks within 
the Corps, and in 1944 it was decided to promote 15% from the ranks 
in any further expansion.!? After the initial difficulties in the matter of 
recruitment, the scheme completely justified the expectations and hopes 
placed upon it by proving an unqualified success. 

In spite of many efforts to improve conditions of their service, some 
of which were successful, there was considerable unrest and a few strikes 
were called for by non-gazetted un-enrolled personnel on account of 
disparity in overtime pay and dearness allowances compared with other 
Government departments and civilian industrial organisations, Even 
among the war-time Gazetted Officers and Emergency Commissioned 
Officers there was an element 8f uneasiness owing to the uncertainty of 
their future. A number of officers with valuable experience of Ordnance 
work got employment elsewhere and left the Corps during the latter 
part of 1945 and early in 1946. These troubles were, however, weather- 
ed by the good work of Civilian Labour Officers and the efforts of the 
Controller, Civilian Personnel. The actual strength of the Civilian 
Gazetted personnel at the end of hostilities with Japan was as under :— 


Gazetted in position | 956 
Gazetted in training ог on probation 135 
1,091 


Civilian Labour Officers 


In 1943 owing to the huge expansion in labour it was found 





15. Regarding training of Civilian Gazetted Officers, see Chapter IX 
16. O.S.D. War History, Vol 2, page 10. File No./601/7230/H. 
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necessary to appoint Civilian Labour Officers and these were found to 
be an excellent medium through which the Commandants and Chief 
Ordnance Officers were able to get the feel of their personnel. The Civil- 
jan Labour Officer in a short time inspired the confidence of depot labour 
and was able to represent their grievances and foster goodwill. Тһе 
increase in output in any welfare scheme of this sort is only too obvious. 


Civilian Store Keepers 


1944 saw the majority of the pre-war civilian storekeeper cadre 
exhausted by promotion to either Civilian Gazetted or to commissioned 
ranks. Their experience in the ranks proved of excellent value to the 
then fast expanding Corps. Owing, however, to the need to conserve 
civilian staff to ensure that men with essential experience were not lost 
to the Corps it was not possible to permit superior civilians to apply 
for commissions during the war. This policy was, however, changed 
in the middle of 1944. Atthis time the majority of Ordnance establish- 
ments had had a better proportion of civilian personnel than at any 
time in the past and, moreover, an assurance was given by the Adjutant 
General that men with Corps service would on commission be returned 
to the Indian Army Ordnance Corps, thus ensuring continuity of ex- 
perience. They (CSKs) were therefore allowed to apply for commissions. 
A further incentive to this change in policy was the fact of reduced re- 
inforcements from the United Kingdom due to the opening of the second 
front. 


Civilians—Recruitment of 


Recruitment of civilians never kept pace with demands.!? Labour 
was restive on account of the inadequacy of or belatedness in the grant 
of dearness allowance which never kept pace with the current cost of 
living, and competition between the Indian and Allied Services was a 
most deterrent factor and costly to the war effort. 


Civilians from Burma Army 


Some relief in the matter of recruiting civilian personnel was affor- 
ded in 1942 by the employment ofsome 300 Burma Army Ordnance Corps 
civilians with the Indian Army Ordnance Corps after the retreat from 
Burma. These men continued to serve for the whole of the war, but 
although they gave. loyal service they were dissatisfied with their terms 
of service which necessitated their entering the Indian Army Ordnance 
Corps on the lowest revised rates of the grade in which they were employ- 
ed. This rate plus 50% Burma surplus leave pay was, generally, less than 
their former rate of pay in Burma. А case to rectify matters was started 
in 1945, but was finally turned down by Finance. 

17. In May 1945 the Indian Army Ordnance Corps was 1,000 Clerks deficient. 
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Drivers (Civilian 

During 1944-45, there was considerable difficulty in retaining 
civilian mechanical transport drivers, who were on monthly rates of 
pay which they said were inadequate. ‘The position worsened through 
strikes and demonstrations until early in 1945 when terms for Mechanical 
Transport (Civilian) Drivers were standardised. . 


Civilian Personnel Directorate 


The Civilian Personnel Directorate (M.G.O. Services) was sanc- 
tioned and formed under the authority of the War Department from 
1 January 1945 to which control of all civilian personnel ofthe Ordnance 
Directorate was transferred. The entire staff which dealt with civilians 
in the Ordnance Services Directorate was transferred to the Civilian 
Personnel Directorate. Its absorption in the new Directorate had the 
advantage of representing the Director of Ordnance Services and his point 
of view. 


Indian Army Ordnance Corps Warrant Officers and British 
Other Ranks 


Indian Army Ordnance Corps Warrant Officers and British 
Other Ranks were employed mainly in supervision of key posts such as 
that of storeholders. They were employed extensively in Motor Trans- 
port, Armoured Fighting Vehicle and Artillery sections where, owing to 
the introduction of new equipment, they proved themselves indispensable 
for the identification of stores. 

Ordnance services experienced great difficulty in recruiting British 
Other Ranks after the outbreak of war. However, by 1941 a system 
of placing demands for these direct on the United Kingdom was evolved 
and the arrangement worked satisfactorily. Ву 1943, the number of 
Warrant Officers and B.O. Rs. employed in depots and arsenals had gone 
up to over 2,000 (including those employed in third-line workshops). 

With the rapid expansion of the Corps the number of British 
Other Ranks continued to increase, and on 15 August 1945 it stood at 
nearly 7,000. | 

British Other Ranks serving with the Indian Ordnance Corps were 
of two categories :— 

(1) Those of the Royal Army Ordnance Corps posted to India 
from the United Kingdom for service with the Indian 
Army Ordnance Corps, and | 
(2) British Other Ranks of the IAOC recruited either from 
civil life in India or transferred to the Indian Army Ord- 
nance Corps from British regiments serving in India. 
| During 1944, however, all British Other Ranks of the Indian Army 
d8. А.Т. (1) 234 of 1945. 
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were compulsorily transferred to the RAOC and were designated “ВОВ; 
RAOC permanently attached ГОТ, 1АОС *. The same designation 
was also applied to those BORs of the RAOC who were serving with 
IAOC. ‘Thus all British Other Ranks were placed in the same category 
and classified in the same way. 

About the middle of 1945 it was decided to classify British and 
Indian Other Ranks serving with the Indian Army Ordnance Corps 
as tradesmen in accordance with the practice in the Royal Army 
Ordnance Corps. The persons affected belonged to the categories of 
British Other Ranks, Viceroy’s Commissioned Officer/MASKs and 
Havildar Clerks. In July 1945, instructions were issued for imple- 
mentation in respect of the first three of these.19 ; 

With the introduction of the new classification arose the need 
for trade testing for the purpose of upgrading and promotion to higher 
grades or classes within the trade categories. This responsibility was 
placed upon the officers commanding the units, but the preparation of 
test papers was done by the Commandant, I.A.O.C. Training Centre. 
The whole object of the scheme was to bring the IAOC into line, as 
far as possible, with the RAOC, and to introduce a standarised system 
of classification in all theatres of war. 


Clerical Staff 


As has been previously mentioned, the difficulty in obtaining 
clerks in adequate numbers had been felt from the very beginning. 
Hence, in addition to the new category of military clerks, the grade of 
havildar clerks was also introduced, as the intake of sepoy clerks was 
not very satisfactory. In 1943, the position was very serious. To 
alleviate it, a Civilian Military Technical Training scheme was 
introduced and the first trainees completed their course in March-April 
1944. Moreover, some relief was obtained by posting to the IAOC 
about 1,450 low medical category B.O.Rs. After training, these men 
were employed as store clerks. The situation grew worse with the 
separation of the Indian Electrical and Mechanical Engineering Corps 
which retained a large number of IAOC Clerks. 

The general recruiting situation, however, continued to improve 
gradually and, by May 1945, was considered to be satisfactory except 
as regards painters and clerks. Although serious the deficiency in clerks 
was not so bad as at the end of 1943. Another factor which contributed, 
though to a very small degree, to the improvement of the situation was 
the formation of the Women’s Auxiliary Corps (India) in April 1942. 
Members of the WAC (I) carried out a variety of duties, some of them 
undertaking store-keeping for the IAOC. Some IAOC Officers’ Shops 
in non-combatant areas were also ‘manned’ by the WAC(I). 

19. Indian Army Orders, Nos 72 and 73 Special; July 1945. 
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Extra Temporary Establishment (E.T.E.) 

From the point of numbers, the Extra Temporary Establishment 
has always been an important feature of depot administration. From 
it is drawn not only the bulk of labour force at each depot but also a 
large proportion of the clerical staff employed in different departments 
other than the administrative and. control sections, and a considerable 
part of the category of storemen. The strength of the Extra Temporary 
Establishment in 1938-39 was only about 5,000. With the all-round 
increase in Ordnance work after the outbreak of the war, the number 
rose from 5000 in 1938-39 to over 110,000 in 1943, and the annual 
budget from 32 lakhs before the war to about 54 crores in 1943 and 

nearly 21 crores in August 1945.2° Even before the war, the bulk of the 
clerical staff, viz., clerks employed in the stock-groups on, voucher 
preparation, ledger work etc. was entertained on a purely temporary 
basis and paid at daily rates. The reason probably was that this system 
reduced the liability in respect of pension charges. Another explanation 
might have been that the volume of work was liable to alter from season 
to season. The discretion allowed to the Chief Ordnance Officers in 
the matter of deciding the number to be employed, made for some sort 
of flexibility. 

Considerable difficulty was experienced in recruiting this vast 
increase in the establishment of both the labourers as well as clerical 
and stores-keeping staff during the war. On the clerical side, with the 
minimum educational qualification fixed at the Matriculation or the 
secondary school leaving certificate, there was not much difficulty in 
recruiting them in the case of old establishments, but in Kirkee, where 
the expansion of other establishments made heavy demands on the 
available source and even in the new big depots, a serious difficulty was 
experienced in obtaining the full quota of clerks required. Lack of 
experience was a general character. This extreme shortage may be 
attributed to general disinclination to seek service in military establish- 
ments, especially in new places, which was heightened by the situation 
of new depots sited at considerable distances from the centres of 
population, with little facilities for the transport of clerks and labourers 
to and from their place of work. The temporary character of employ- 
ment and the unattractive rates of pay in the context of rising prices 
may have been the other reasons for the lack of response. The recruit- 
ment of manual labour except in a few сепігеѕ,21 did not raise very 
serious problems. However efficiency was low all round as the labourers 
were largely drawn from agriculture, and were unaccustomed to the 
kind of work required in a depot. The workers had also a tendency to 








20. A list of different categories of temporary personnel employed іп the ТАОС and 
paid from the ETE grant is given in Appendix I. 
21. Central Provision Depot at Dehu and the Ammunition Depot at Pulgaon. 
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leave work and go back to their villages during the harvesting season. 

‘The Williamson Committee went very thoroughly into the whole 
question of recruitment and made some suggestions calculated to produce 
а more contented, efficient and stable staf Their recommendations 
were?? ;— 

(1) The whole of the Extra Temporary Clerical Establishment 
should be paid at monthly rates, and should be eligible for 
overtime. 

(2) Supervisors on the Extra Temporary Establishment should 
also be paid at monthly rates which should be in the 
region of a scale of Rs. 120—5— 150. They should not 
be eligible for overtime. | 

(3) Local allowancé should be granted to a monthly paid 
Extra Temporary Establishment in depots where conditions 
of service were specially onerous. 

(4) In the case of depots situated at an inconveniently great 
distance from residential accommodation, wherever 
possible rail transport should be provided for depot labour 
and other staff, and where rail transport was not available 
depot lorries should be used for the purpose. 

(5) At certain depots e.g., Jubbulpore, housing accommodation 
should be provided for part of the E.T.E. labour and clerical 
staff. 

In 1940 or early 1941, the anticipated threat of air attack on 
depots led to precautionary air raid measures. Associated with this 
was the necessity for having some military control over unskilled labour, 
particularly in those Ordnance depots which were considered vulnerable 
to air attack. To achieve this purpose a scheme was put forward for 
the introduction of Ordnance Labour Companies, the personnel of which 
was to be enrolled, the intention being to recruit them chiefly from 
existing Extra Temporary Establishment. This scheme was ultimately 
dropped because of its financial implications and because of the 


publication at the same time of the Essential Services Ordinance, No. 11. 
of 1941. 


Employer—Employee Relationship 


The state of relationship between the employer and the employees 
remained fairly peaceful during the years of the war. That there 
were no large-scale disputes during the war years was due to the fact 
that the Extra Temporary Establishment remained employed on some 
sort of jobs, though there was disparity in overtime pay and allowances 
as compared with other government departments and civilian organi- 
sations. After the cessation of hostilties, however, there were a number 
22. See their Report, paras 19 to 27. 
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of strikes (September 1945 to March 1946) in Ordnance depots, which 
it is beyond the scope of this narrative to discuss. But taking an overall | 
view of the problem during the war, it may be said that the relations 
between the employees and the administration were on the whole 
harmonious.*$ 











23. Appendix XVIII gives the growth of IAOC from 1939 to 1945 showing the 
_ Strength of personnel employed in India and outside. 


CHAPTER IX 
TRAINING OF INDIAN ARMY ORDNANCE PERSONNEL 


With the increase of mechanical fire power, there was a corres- 
ponding increase in the type of men required to support a soldier in 
the front line, Vast organisations for the maintenance and repair of 
vehicles, arms and equipment came into being. The Indian Army 
Ordnance Corps was increased to deal with the enormous number of 
new items of equipment. The fighting soldier now depended, to a 
far greater extent, on the men behind him. On them he relied for 
effective machinery with which he fought the enemy. These develop- 
ments made it essential that not only should the ancillary services be 
expanded but that the type of men recruited for them should be of far 
greater intelligence than hitherto. The training of these recruits, 
which was now of a more technical nature, thus became a longer process 
and assumed a far greater importance. Naturally therefore, the process 
of modernisation and mechanisation which had started in India just 
before the outbreak of the war, touched closely the Indian Army 
Ordnance Corps which was called upon to face many difficult problems, 
one of which was the maintenance of a highly trained organisation. 
This would have been easy of achievement if trained men were available 
for recruitment in large numbers. But the suddenness of expansion 
and the non-availability of trained men made the recruitment of a 
_ large number of untrained men an imperative necessity. 

The expansion of a technical service like the Indian Army 
Ordnance Corps was, therefore, not merely a question of recruiting 
more men but also of training these men after recruitment. How 
this problem was tackled and with what measure of success is described 
in the following pages. | 


Training Facilities, 1939 


As described in the first chapter, early in 1939 І.А.О.С. training 
facilities were reviewed by the Chatfield Committee, and a certain 
re-organisation of such establishments achieved. Prior to it, the 
departmental training of officers, British other ranks, clerks and civilian 
storesmen, and the military and departmental training of Indian other 
ranks was carried out at the Indian Army Ordnance Corps School of 
Instruction at Kirkee.: In addition, ad Aoc instructions were imparted 
in Ordnance depots and workshops but there were no officers meant 
exclusively for this purpose. There was no regular system of training 
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Extra Temporary Establishment (E.T.E.) personnel as the majority of 
these started employment as boys and learned while they earned. 
Ancillary tradesmen were trade tested on enrolment and sent direct 
to units as non-combatants. 


Expansion of the Training School 


Some expansion of the I.A.O.C. School of Instruction at Kirkee 
had taken place even before the war when the responsibility for main- 
taining vehicles had been transferred from the Royal Indian Army 
Service Corps to the Indian Army Ordnance Corps on 1 April 1939. 
However, it was soon found that the limit of expansion of this School 
had been reached. The training facilities were therefore transferred to 
Jubbulpore where No. 1 I.A.O.C. Training Centre was established. This 
expansion was directed mainly at the training of Workshop Branch 
personnel, chiefly fitters and electricians, and to a lesser extent, armourers. 
At the same centre, 12 officers of the Workshop Branch were given a 
course of instruction of about 6 weeks duration, in Ordnance duties, 
before undergoing technical training in Ordnance workshops. 

The complete mechanisation of the army over a period of five 
years had already been decided upon before the outbreak of the war, 
but the time-table was changed when it actually broke out. In 
accordance with the schedule for delivery of vehicles by Messrs Ford of 
Dagenham, a programme for mechanising the army in two years was 
drawn up. Since the maintenance of vehicles was a responsibility of 
the IAOC, it became necessary to train a large number of artificers for 
vehicles also. The IAOC Training School for artificers at Jubbulpore 
was consequently further enlarged to take as many as 1,800 students 
atatime. It was expected that by the spring of 1941 the School would 
be able to provide sufficient artificers for a fully mechanised army. 
There were, however, difficulties in implementing the programme, 
such as lack of British supervisory personnel, and delays in the delivery 
of vehicles from Dagenham and other sources. These difficulties eventually 
led to the cancellation of a large part of the accelerated programme. 
Piecemeal programmes covering short periods and particular units 
were issued from time to time, but even these could not always be fulfilled. 
Therefore the subsequent expansion of this centre was one of individual 
and comparatively unrelated measures, resulting from the absence 
of a definite policy or plans for the future. Each new commitment had 
to be met ab initio and often the solution of one problem led to other 
problems by disorganising the existing arrangements. It was also 
impossible to gauge the requirements of instructional staff, owing to 
irregular intakes following spasmodic demands on the Corps. 

The disorganisation in Ordnance depots and arsenals which 
first appeared in November 1941 can largely be ascribed to lack of 
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sufficient trained personnel. Referring to the state of training, the 
Williamson Committee, which made its report in June 1943, remarked: 
(1) “Lack of a sufficiently large nucleus of trained and experienced 
personnel both supervisory and subordinate has been one of the main 
causes of the defective working of depots. Training of the new personnel 
has not been as thorough or as widespread as is desirable. This has 
been due very largely to the very rapid expansion in the- volume of 
work as compared with the staff available to cope with it. C.O.O.s 
have often been unabie to spare officers and men newly recruited to 
Ordnance to undergo training and these have had to learn their duties 
while endeavouring to perform them." 

The difficulties encountered in the training of fresh recruits (apart 
from those mentioned above) were two-fold : first, the physical limitation 
imposed by the lack of accommodation at the Training Centres, and 
second, the urgent calls from establishments for competent hands 
resulting in the drain of individuals who were qualified to instruct. 


Training of Officers 


Before the war, the normal course of training for officers extended 
over ten months. Immediately after the outbreak of the war arrange- 
ments were made at Jubbulpore for a general duties course for officers 
and B.O.Rs. the duration of which was cut down from 10 months to 
6 months, but more than half the time under instruction was still spent 
on ammunition duties. In addition, 12 Workshop Branch Officers were 
given a course of about six weeks’ duration in general Ordnance duties 
before going to workshop for technical instruction of a practical nature. 
In view of the limited facilities available at the I.A.O.C. Training 
Centre, sanction was accorded for training 60 officers and 300 B.O.Rs, 
distributed over various depots. This arrangement was, however, 
not quite satisfactory owing to the inadequate іказпітр facilities, and 
the lack of competent instructors at the depots. 

During the period August 1943 to February 1944, there was a 
sudden increase in the intake of officers into the IAOC. These came 
chiefly from Officers’ Training Schools though many had been 
transferred from other arms of the Service. The Training Centre was 
called upon to take. excessive numbers, and as many as 150 officers 
attended one course, and in December 1943 two courses were running 
concurrently. Though this great increase was urgently required by 
the Corps, it is doubtful whether officers of quality were obtained. 
Most of these officers coming from Officers’ Training Schools had not, 
before entering the schools, been subjected to the rigid tests of a Selection 
Board and consequently they had not been carefully screened before 
being accepted. Of112 officers attending the course ending in December 
1943, 67 were reported upon adversely and 28 of them were considered 
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to be unfit to hold the rank of an officer at all. Suitable action was 
taken in these cases, and a number of officers was asked to resign their 
commissions and others were transferred to less technical arms. From 
that time onwards, there was a great improvement in the standard of 
officers entering the Corps, probably due to the introduction of ОНО, 
Selection Boards. Between August 1943 and January 1944, 520 officers 
passed through the Centre. 

Courses of instruction at that time were of 9 weeks’ duration, but 
in February 1944, it was decided that, in order to produce a better class 
of Group Officer, it was necessary to introduce more practical work into 
the training. It was also decided that some knowledge of practical 
field duties should be given to all junior officers so that, when eventually 
posted for service in the field they would have the necessary background 
to enable them to enter their new duties without difficulty. The syllabus, 
of training was, therefore, amended to include both these elements and 
the course was increased to 12 weeks. This additional time allowed 
for several days practical work in Ordnance procedure in a model Group 
Office and also for a 12 days' field scheme carried out in the jungle country, 
15 miles south-east of Jubbulpore. The courses during the next 12 months 
were smaller, and the number of trainees was not, at any one time, more 
‘than 50. It was, therefore, possible to run parallel courses for BORs 
who carried out the syllabus identical with that for the officers. The 
intake of officers and BORs by May 1945 was considerably reduced and 
courses were temporarily suspended.! Instead, training for CGO’s 
was started. 

Between May 1943 and May 1945, more than 800 officers and 200 
BOR's received Basic Ordnance Training in the IAOC Training Centre 
at Jubbulpore. 


Training of Civilian Gazetted Officers 


The necessity for appointing Civilian Gazetted Officers has already 
been described in the chapter on ‘Personnel Problem’. The Civilian Gazet- 
ted Officers underwent no military training. They were sent to a few select- 
ed establishments for their first month of training in basic Ordnance 
duties. At the end of that period, those considered suitable were sent to 
depots where they were intended ultimately to be employed, for a further 
two months' training during which they learnt to apply in practice the basic 
training received in the first month. At the end of this total of three 
months they were given specialized training for one month. During the 
sixth and the last month of the training a Civilian Gazetted Officer was 





l. For detailed information regarding training facilities for all categories of IAOC 
personnel and the various syllabi see D.O S. pamphlet No. 13 entitled “ Depart- 
mental Training IAOC." 1944. 
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attached as Assistant Group Officer in the group or branch in which he 
was to be employed permanently.? 

At the end of 1944, a greatly increased establishment of Civilian 
Gazetted Officers was required by the Corps for duties in the storehouses 
of Ordnance depots. This great intake necessitated a review of the then 
current system of training. From experience gained during the previous 
twelve months, it was clear that the training was not producing the right 
type of officer, as individuals were obviously finding great difficulty in 
settling down to their duties. One of the problems was that they did not 
fully understand their relationship with the military ranks with whom 
they were working, nor had they been taught to understand 
ponsibilities. ' 

Consequently in January 1945, the scheme of training was complete- 
ly revised. Depot training was closed down and potential Civilian 
Gazetted Officers were sent, right from the start, to basic Ordnance courses 
at the ТАОС Training Centre, Jubbulpore. The syllabus of these 
courses was designed to include the training which had been lacking in 
the past, and it was so carried out as to make training as intensive as 
possible and, at the same time, provide the maximum of encouragement. 
During the long disjointed period of training in depots, lack of control 
had been responsible for an increasing feeling of discouragement amongst 
the earlier Civilian Gazetted Officers. The intensive basic course was 
followed by a further concentrated course of specialized training as given 
to Ordnance officers. 'ТҺеге is reason to believe that the scheme proved 
à considerable success, though owing to the very rapid increase in numbers, 
great difficulty was found in accommodating the new recruits as early as 
desired. By Мау 1945, 90 Civilian Gazetted Officers had already been 
trained in this way. They had been given a much better grounding in 
Ordnance duties than they had hitherto received. The candidates them- 
selves spoke very highly of this course and the general impression gained 
was that “ they felt they were really being given a good grounding which 
would benefit them іп any walk of life."3 

It was reported, however, by Brigadiers Indian Army Ordnance 
Corps that these officers were still, in general, lacking in the ability to 
handle the men over whom they had control and it was suggested that 
special courses in man-management be organised for them. 

Owing to the work situation in Ordnance depots, however, and also 
ло the inability of the Indian Army Ordnance Corps Training Centre 
to accommodate additional number of civilian officers, it was not possi- 
ble for these special courses to be commenced. But arrangements were 
made, for the new intake of civilian officers to undergo training in 


their res- 





2. See D.O.S. (India) Pamphlet No. 13 (1944) entitled ** Departmental Training’”’, 
pp- 11 to 13. 
3. War History Vol. 2 p. 13. 
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the Indian Army Ordnance Corps Training Centre, to receive suitable 
instruction to make up for this shortcoming. In August 1945, 85 potential 
civilian officers were under training in Jubbulpore.4 

It was decided to continue this training to meet obvious require- 
ments to replace military officers who were to be sent further afield to 
Malaya, Burma, Java, etc., and also to replace officers who would want 
to be released from the army. 


School for Planning Officers 


In 1942 an Assistant Director of Ordnance Services and a Deputy 
Assistant Director of Ordnance Services with experience of “ Planning ” 
were transferred from the United Kingdom to India to advise on the 
application of the “ Planning system " which had been found successful 
їп England. 

The introduction of planning methods in India was beset with 
great difficulties owing to many factors. The large number of Ordnance . 
establishments in the country, the tremendous distances involved and 
above all the necessity for radical changes in depot organization and es- 
tablishments, methods of accounting and procedure, layout of storehouses 
and offices all tended to point to the futility of trying to carry out such 
work by one Planning team centrally located at the General Headquartes. 
This point was quickly appreciated by the officers sent out from the 
United Kingdom to introduce planning methods in India. The first 
step taken, therefore, was the setting up in November 1942 of the Plan- 
ning School at Kirkee for the training of potential planning officers, and 
at a later stage, civilian gazetted officers. Wide discretionary powers 
were given in the selection of suitable trainees who were drawn in the 
main from men with extensive accounting or commercial experience. 
During the first year some 44 officers and 26 British Other Ranks were 
trained at the Planning School, and between November 1943 and May 
1945 a further 62 officers, 33 Civilian Gazetted Officers and 48 British 
Other Ranks completed the course, 

That the principles originally adopted—those of careful pre-selection, 
and comprehensive theoretical and practical instruction to trainees—were 
sound, was amply proved by the results obtained. It is also worthy of 
mention that at the end of May 1945, of the officers who went to the 
Planning School as subalterns, 9 were filling appointments as Lt-Cols. 
and 10 more were Deputy Commandants, Deputy Chief Ordnance 
Officers or other senior officers in Ordnance establishments. Ап exten- 
sion of the work of the Planning School was made in April 1944, when 
the frst co-ordination officers to be appointed in India were trained 
there, and in the months that followed coordination officers for all 
the large depots in the country received their initial training at Kirkee. 
4. These Civilian Officers were later designated “ Ordnance Officers-Civilian."" 
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Katni Training Centre for Military Clerks and Storesmen 

Clerks and storesmen sanctioned for depots were either combatants 
or enrolled civilians. Under peace conditions clerical and store-keeping 
duties in static depots could be carried out by purely civilian personnel. 
In war time, however, it was an undoubted advantage to have available 
on the spot a disciplined body of men ready to carry on the work of the 
depot in an emergency. Further, the employment of combatant clerks 
and storesmen in static depots provided the training and experience 
necessary for work with formations on or near the front. Enrolled 
civilian clerks and storesmen were however, not liable for active service 
‘unless they were liable to transfer to any third-line depot in India. 

Owing to these reasons military clerks and military storesmen be- 
gan to be appointed from July 1940. This resulted in the expansion of 
the Training Centre. It could admit 300 such recruits at a time on a 
three months’ course. Intake in excess of this number was sent to exist- 
ing depots to await vacancies at the training centre. In January 1941, 
consequent upon the expansion of the Indian Army Ordnance Corps 
arrangements for the instruction of military clerks and storesmen were 
made to cater for an increase from 300 to 500 men at a time. No further 
expansion was possible at Jubbulpore and in July 1941, plans were drawn 
up for opening a second training centre at Katni, to take another 500 
military clerks and storesmen. Before the accommodation at Katni was 
ready a Training Battalion? was raised at Secunderabad, living acco- 
mnmodation being in tents, and instructional accommodation in buildings 
temporarily made available. In the autumn of next year it was decided 
to move the training battalion from Secunderabad to Katni where ar- 
rangements were by then completed for the training of military clerks 
and storesmen?. 

In spite of all these efforts from January 1941 to the autumn of 
1942, the number of clerks and storesmen recruits never fully met the 
requirements. Although the potential output of the Training Centre 
at more than 300 military clerks and storesmen per month was theoreti- 
cally sufficient, yet in actual practice this output was never reached as 
there was seldom, if ever, the full number of trainees in position. 

During 1942, an increase of approximately 60% was sanctioned 
in the establishment of static depots. Coupled with the already existing 
shortage of military clerks and storesmen, it implied that nearly 7,000 
fresh recruits were required inthis category alone.” A special drive was, 
therefore, launched for this purpose in 1943. In anticipation of an 
increased intake, training facilities were expanded partly at Katni by the 








5. No.3 Trg. Bn. IAOC later renumbered 5 Trg. Bn. I. A.O.C. 


6. Arrangements for training of 1,100 General Duty Sepoys were also made at 
Katni. 


7. O.S.D. War History Vol. I p. 13. 
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formation of another training battalion? and partly as a temporary 
measures at Ferozepore in accommodation which had earlier been 
provided for raising Indian Army Ordnance Corps field units. The 
deficiency, however, continued and at the time when the Williamson 
Committee made its report (June 1943), the deficiency їп combatant 
clerks and storesmen was 1,300 in field formations and 1,100 in 
static formations while enrolled civilian clerks were 500 below 
strength.? 


Effect of the Formation of IEME on Training Facilities of the 
IAOC. . 

A prompt decision was taken to form the corps of Indian Electri- 
cal апа Mechanical Engineers, although earlier such a proposal had 
been rejected. The decision was put into effect from April 1943 and the 
Workshop Branch of the Indian Army Ordnance Corps handed over 
to the new Corps. _ 

With the formation of the Indian Electrical and Mechanical En- 
gineers, there was a splitting up of the training facilities. The initial idea 
was that since the Jubbulpore Training Centre was meant chiefly for 
workshop trainees, the Indian Army Ordnance Corps should give up that 
centre to the Indian Electrical and Mechanical Engineers. Consequently 
efforts were made, in consultation with the Quartermaster General’s 
Branch to.find some alternative site for a new Indian Army Ordnance 
Corps Training Centre. The only two possible sites were at Malir near 
Karachi and at Baleli outside Quetta. The former had to be dropped 
as available accommodation had been promised to the U.S. Army. A 
reconnaissance of the accommodation at Baleli was carried out and the 
site was rejected. Finally the Master General of Ordnance decided in 
Мау 1943 that :—° 

(a) No. 2 I. A.O.C. Training Battalion of the Training Centre 
at Jubbuipore and No. 5 Training Battalion at Katni 
would be retained for the I.A.O.C. 

(b) The workshop (1.Е.М.Е.) ranks and grades hitherto 
trained at Jubbulpore in the above mentioned battalions 
would be transferred elsewhere. 

(с) No. 6 Training Battalion at Katni would: be utilised en- 
tirely for I.E.M.E. personnel. 

Therefore, the Indian Army Ordnance Corps Training Centres 
after April 19453, consisted of: 

(1) No.2 IAOC ` Training Battalion, na Jpn pate 

(2) - Ко.-5- зээ 7. Эз 00337 ӛз Katni 
8.- No. 6 Training Battalion ІАОС, | | 
9. W.C. Report Para 18. 

10. O.S,D. War History Vol. т, p. 14. 
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(3) The Ordnance Duties Wing, Jubbulpore 

(4) Specialist training cells in certain Ordnance depots situated 
throughout India. 

“Тһе training of various categories of personnel was, at this time 
carried out as below :— 

(1) Officers and British Other Ranks’ basic training at No. 2 IAOC 
Training Battalion, and technical training in the Ordnance Duties Wing, 
Jubbulpore. 

(2) VCO/Mask Cadets—basic military training in No. 2 Train- 
ing Battalion and technical training in the Ordnance Duties Wing, 
Jubbulpore. 

(3) Havildar Clerks for office and stores duties (Military Clerks 
and Storesmen)— basic military training and technical training in No. 5 
IAOC Training Battalion Каші. 

(4) General Duty Sepoy recruits! military training was being 
carried out in four regimental infantry training centrs and technical 
training of the trained recruits was being continued in the Ordnance 
Duties Wing at the ТАОС Training Centre in Jubbulpore. 

(5) Ancillary Tradesmen :—Military training only was being 
carried out in No. 2 Training Battalion, Jubbulpore, where 120 trades- 
men on courses of one month's duration were accepted at а time. Teach- 
ing was still being provided in static Ordnance depots, as there was no 
other provision for their training àt the time. 

(6) Non-Commissioned Officers of the General Duty Wing— 
advanced training continued to be given as before in No. 2 Training 
Battalion at Jubbulpore. 


Training of General Duty Sepoys 


The first appreciable expansion in the intake of general duty sepoys 
took place in October 1940. Provision for their training was made at 
No. 1 I.A.O.C. Training Centre at the rate of 500 at a time on a three 
months’s course with an annual output of nearly 2,000. This training 
included departmental subjects in addition to ordinary military training. 
In 1942, the annual target was raised to 4,000 but this was never achieved, 
mainly owing to the fact that military training for workshop ancillary 
tradesmen was included and provision had to be made for it at the train- 
ing centres. In order to make room for about 700 such tradesmen, it 
was arranged that the General Duty Sepoys should receive instructions 
in military duties only at four regimental Infantry Training Centres. At 
first the number under training at each Infantry Training Centre was 
about 365 for a period of 2$ months. The number was increased later 
to about 450 at each Centre and the duration of the course increased to 





11. By this time the clerks and storesmen under training at Ferozepore had been trans- 
ferred to No. 5 Battalion in Katni: O.S.D. War History Vol. ЇЇ, р. 14. 
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three months. At these Infantry Training Centres only military train- 
ing was imparted the departmental subjects continued to be taught at 
the I.A.O.C. Training Centre, the course being for one month only, 
with an annual output of nearly 4,000 men. 

Early in 1944, it was decided that it would be better to train. General 
Duty Sepoys entirely within the IAOC Organisation, and therefore, in 
the summer of 1944, recruits were transferred from Regimental Train- 
ing Centre to No. 2 IAOC Training Battalion, Katni, where accommoda- 
tion was available? Therefore, all new recruits of this category were 
sent to Katni. The capacity of the battalion was 1,100. It was reor- 
ganised to form two training companies each capable of handling 450 
sepoys at one time, and one holding company capa ble of handling 200 
trained recruits. i 

The course continued to be of three month’s duration. Some ne- 
cessary changes in the content of instruction were made in 1945, but in 
essentials the system continued upto the end of the war. 


Ancillary Tradesmen 


Ordnance ancillary tradesmen (those not covered by Indian Elec- 
trical and Mechanical Engineers), included packers, tent menders, boot 
makers etc. etc. The earlier practice was to have them trade tested on 
enrolment, after which they were sent straight to units.1® But it was 
decided during the war to give them some military training also. For 
a time this was done at No. 1 I.A.O.C. Training Centre, but the practice 
was discontinued in early 1942 to make room for an fncreased number 
of electricians and fitters, the I.A.O.C. ancillary tradesmen being sent 
for training to static depots. As this was not a satisfactory arrangement, 
provision was made in November 1943 for the training of 120 ancillary 
tradesmen at a time in No. 2 Training Battalion. 

During the period between the split of the Indian Army Ordnance 
Corps from the Indian Electrical and Mechanical Engineers and the 
summer of 1944, the Training Centre was committed, in respect of an- 
cillary tradesmen, to their military training only,technical training being 
carried out in workshops of Ordance depots themselves. It was assumed 
that all such tradesmen recruits had experience in their trade in civil 
life and that detailed technical training was not necessary. 

During 1944, however, with the increase in the number of 
Returned Stores Depots, formed both in India and in the field areas, 


12. This time an establishment for a new IAOC Training centre had been authorised. 
The new organisation was constituted as follows : (1) No. 11AOC Training Battalion, 
Jubbulpore (1) 2 IAOC Training Battalion, Katni (ii) The School of Instruc- 
tion Jubbulpore. OSD War History Vol. II, p. 14. 

13. Asa result of the tests, the candidates who passed were divided into three classes 
according to the efficiency disclosed and their pay fixed accordingly. See 
“ Standing Orders for the 1.A.O.C. 1939 ” pp. 12-13. 
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a large number of tradesmen were recruited. These new recruits 
consisted, in general, of ill-trained persons, and it was necessary to 
introduce a technical training scheme before allowing them to pass for 
service in Ordnance depots. Оп 1 June 1944, the following scheme 
was started at the IAOC Training Centre, Jubbulpore. Ancillary 
tradesmen were posted directly to No. 1 IAOC Training Battalion on 
recruitment, There they carried out military training for 24 hours 
a day, and for the remainder of the day passed into the Indian Wing 
of the School of Instruction for technical training. This training was 
carried out in a series of small workshops set up for the purpose, and the 
following trades were catered for :— 


Painters Saddlers 
Packers Tailors 
Tinsmiths Bootmakers 
Tentmenders Carpenters 


Courses were of three months’ duration. Once again the need to 
introduce practical training was realised and to enable this to be carried 
out, arrangements were made with Staff Captain (Ordnance) оѓ 
Jubbulpore Area for repairable stores in possession of local units to be 
returned into the Training Centre for repair. In this way, trainees 
were given purposeful training. 

Though No. 1 Training Battalion was designed originally to 
accept only 120 ancillary tradesmen for military training, it was possible 
in 1945 to accept more than double this number for both military and 
technical training owing to the reduced intake of other categories of 
personnel and the consequent release of accommodation. By 31 March 
1945 more than 450 tradesmen had passed successfully. 


Military Assistant Storekeepers 


In February 1941 arrangements were made for the recruitment 
of 500 graduates as special grade Havildars for training as Military 
Assistant Store-keepers to replace British Other Ranks. The first 
batch was distributed between static depots ; about 70 to 75 going to 
a depot. The instruction thus provided was not considered satisfactory 
or adequate and finally arrangements were made for their instruction at 
No. 2 Training Battalion, Katni. 

The revised establishment of the I.A.O.C. Training Centre 
authorised in March 1943 was prepared on the assumption that 
Viceroy’s Commissioned Officer/MASK cadets would receive basic 
military and technical training in Jubbulpore at No. 1 Training 
Battalion and in the School of Instruction, and that Havildar Clerks for 
stores and office duties would receive both basic military and technical 
training in No. 2 Training Battalion, Katni. Almost immediately after 
the issue of this new establishment, however, it was decided to carry out 
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the military training of general duty sepoys, then under training in 
certain Infantry Regimental Training Centres, in No. 2 Training 
Battalion, Katni, and to transfer the training of Havildar Clerks from 
Katni to No. 1 Training Battalion and the School of Instruction in 
Jubbulpore. Thereafter Viceroy’s Commissioned Officer/ MASKs were 
given a course similar to that for British Other Ranks though certain 
aspects of that training were left out. The syllabus for Havildar Clerks 
was modified in 1944 so as to allow for: 

(1) a period: of training common to both Havildar Clerks, 
store, апа Havildar Clerks—office, 

(2) a period of separate training for each category in accordance 
with the special duties which they would perform, either 
in storehouses or in a depot office. 

At the same time, the duration of courses for Havildar Clerks 
was increased to 34 months. This was to allow for more practical work 
and demonstrations in Ordnance procedure and for a period of one’ 
week to be spent in a field camp situated 4 miles from Jubbulpore. The 
implementation of this scheme took some considerable time but even- 
tually it was carried out fully and with great success. Part of this 
practical work was carried out under very realistic conditions in an 
Assistant Director of Ordnance Services Store. This store consisted 
of a “holding” of general stores and clothing for direct issue to the units 
in the Jubbulpore Area. The Training Centre operated the store on 
behalf of the Staff Captain (Ordnance), Jubbulpore Area, who, on 
receipt of indents from the units under his control, forwarded them to 
the Assistant Director of Ordnance Services Store for compliance. The 
whole process was carried out by the students themselves, and the store 
functioned as a small Ordnance depot. 

The training centre was planned to accept 200 Viceroy's Commis- 
sioned Officer Cadets and 1,500 Havildar Clerks. During 1944, the 
intake of both categories was greatly reduced although in the case of 
Havildar Clerks recruiting remained at the same high level. In May 
1945 the Training Centre was handling much smaller numbers. 


Drivers—Indian Army Ordnance Corps 


The responsibility for the provision storage, care and maintenance 
and the issue of Mechanical Transport vehicles and their spares was 
transferred from the Royal Indian Army Service Corps to the Indian 
Army Ordnance Corps only on 1 April 1939. Before the outbreak of 
the war, therefore, there were virtually no combatant drivers in the 
Indian Army Ordnance Corps and whatever drivers were transferred 
from the Royal Indian Army Service Corps were hardly sufficient 
to meet the requirements of the Ordnance field depots. Further, during 
the war the Indian Army Ordnance Corps did not possess the facilities 
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for the training of drivers and therefore remained dependent upon the 
Royal Indian Army Service Corps for the supply of this category of 
personnel. The period of training given by the Royal Indian Army 
Service Corps varied from 14 to 20 weeks only and it was seriously 
doubted whether a man with this short training could competently 
- handle or take individual charge of a vehicle in a field service area. 
The need for the organisation of a school for giving post-recruit training 
to drivers was keenly felt by the Indian Army Ordnance Corps but 
such a school never materialised. From 1943 onwards it was, however, 
arranged to give recruits received from the Royal Indian Army Services 
Corps a refresher training in driving and a good deal of practice. In 
1944, therefore, a certain scale of ‘training vehicles’ was authorised in 
each Ordnance depot for this purpose and resulted in considerable 
improvement in the Indian Army Ordnance Corps driving standards. 
Early іп 1945, the I. A.O.C. Training Centre, Jubbulpore, in an effort to 
assist in this scheme, accepted thirty drivers of poor quality for refresher 
training on courses of approximately 2 months’ duration. 

For the training of drivers for armoured fighting vehicles in 
Ordnance depots, arrangements had been made with the Armoured 
Fighting Vehicle School at Ahmednagar. These arrangements 
were, however, discontinued and fresh arrangements were made for 
the training of 30 drivers at a time at No. 5 LE.M.E. Repair 
and Recovery Training Centre at Ahmednagar. Early in 1945 it 
became apparent that owing to the very large increase in the number 
of Armoured Fighting Vehicles to be held in Ordnance depots in India, 
a much larger number of suitable drivers would be necessary. Arrange- 
ments were, therefore, made for instruction in driving and maintenance 
of such vehicles with the assistance of the staff of the Armoured 
Fighting Vehicles Directorate. Indian Army Ordnance Corps civilian 
drivers were trained at the Central Armoured Fighting Vehicles Depot 
at Kirkee. The drivers recruited were generally of high quality as 
they came from the ranks of civilians who had been thrown out of 
employment owing to the introduction of petrol and tyre rationing 
and the acute shortage of new vehicles and parts for civilian use. 

During 1945 the standard of driving in the Indian Army Ordnance 
Corps improved, due probably to the fact that the recruit training of 
drivers at the RIASC Training Centres was increased and more time 
was devoted to actual driving practice. Driving training in Ordnance 
depots continued and in August 1945 a revision of the scale of training 
vehicles was sanctioned in order to cater for new depots which had been 
formed since the previous scales were authorised and also for the increased 
number of personnel employed in Ordnance depots. 

A new scheme for the training of personnel in driving and 
maintenance of armoured fighting vehicles in Ordnance depots, was 
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initiated in July 1945. Suitable Indian Other Ranks were, in the first 
instance, sent to the Armoured Fighting Vehicle Depot, Kirkee, to be 
trained as "Instructors" under instructors provided by the Armoured 
Fighting Vehicles Directorate. The intention was that these trained 
instructors would later join the staff of the Vehicles Specialist "Training 
Cell, Ordnance Depot, Drigh Road, and there carry out the training of 
large numbers of Indian Other Ranks who would be absorbed into the 
establishments of the IAOC Armoured Fighting Vehicle Maintenance 


Sections. 


Specialist Training Cells 

A point which seems to have been appreciated rather late in the 
war was the necessity for specialisation.  Pre-war instruction had been 
on general lines and all permanent grades were expected to carry out 
their duties equally well in all aspects of Ordnance work. The compli- 
cations of mechanisation of the army and the introduction of new 
weapons and instruments made such general training completely 
inadequate. This gradually led to the realisation of the necessity for 
specialist training. It was however, not before February 1943 that a 
decision was finally taken to separate basic from specialist training, and 
to give specialist training in a number of different subjects to Officers, 
British Other Ranks, MASKs and НауПааг Clerks.” The original 
intention to have this instruction carried out at the I.A.O.C. Training 
Centre had to be abandoned on account of accommodation difficulties 
and lack of equipment and spare parts of a comprehensive range. It 
was finally decided to provide a number of specialist training cells at 
static depots, where special facilities for the study of each subject existed. 
The duration of all courses was eight weeks. These cells were located 


at the following places :— 

















Subject Location of Gell Personnel trained Remarks 
M.T. A Vehicles Central A.F.V. Officers, BORs, 

Depot, Kirkee VCOs, Havildar 

Clerks Store 

M.T. B Vehicles Central М.Т. Stores -do- 

Depot, Dehu 
Vehicle Group Ordnance Depot, -do- 

Drigh Road 
Engineer Stores Central Ordnance -do- 


Depot, Jubbulpore 





Small Arms and Ordnance Depot, -do- Celi moved to 
Machine Guns Ferozepore Jubbulpore later 
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Subject Location of Cell Personnel trained Remarks > 
ре ey тен ЕН ЕНЕ токка СЕРЕ... 
Ammunition— Ammunition Depot, -do- 
General Dehu 
Wireless Stores Central Ordnance BORs, VCOs and 
Depot, Agra Havs Clerks Store 
Е  — a 
Scientific Stores -do- -do- 
Wireless & Central Ordnance Officers vx € Ттт 
Scientific Stores Depot, Agra 
I.O.Os & A.Es Ordnance Depot, Officers, BORs and 
` Nowshere VCOs 
AJA Equipments Central Ordnance B.O.Rs, VCOs & 
; Depot, Jubbulpore Hav Clerks Store 
Arty Equipments : -do- | -do- 
other than A/A 
"Artillery, general -do- Officers 
General Stores Ordnance Depots, Officers, BORs, 
& Clothing Lahore & Quetta VCOs & Нау Clerks 
Store 


—— 





Most of the above cells opened for the first course in May or June 
1943. It soon became clear that in this way it was possible to train a 
larger number in a given time than if the whole training, general and 
specialised, was conducted in a central institution. 

This innovation had a very happy result in as much as it reduced 
the length of the courses which were being run at the АОС Training 
Centre to 9 weeks basic instruction. At the same time the vacation of 
certain buildings hitherto occupied by Indian Electrical and Mechanical 
Engineers personnel transferred to Katni, provided additional living and 
instructional accommodation for officers and British Other Ranks 
attending basic courses.14 

After October 1943, the system of specialist training was constantly 
under revision. With the ever increasing range of stores held by the 
Corps, it was necessary to increase the number of stores over which 
instruction was to be imparted. At the same time, in order to obtain 
better results, practical work was introduced into the syllabus. This 
necessitated the lengthening of the course which was increased from 
2 to 3 months in October 1944. 

In the early days of specialist training great stress: had been laid 
on visual identification of stores but with the improved system of store- 
keeping and the introduction of carton packing, visual identification of 





14. The term B.O.R. used in this connection with reference to basic instructions in- 
cludes B.O.R. substitute grades namely V.C.Q. Military Assistant Storekeepers. 
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stores became less important. It was also realised that it was not 
necessary to impart a thorough knowledge of every spare part of which 
an item was made. This resulted in a great reduction in the range of 
parts studied, although the full range of complete assemblies continued to 
be retained for specialist study. This, combined with the less importance 
attached to visual identification of stores, enabled courses to be reduced 
once again to 2 months with effect from 1 April 1945. The Inspecting 
Ordnance Officers and Ammunition Examiners courses, however, 
continued to be of 3 months’ duration. 

Again, it was realised, that the duties of an individual in an 
Ordnance depot would be concerned with a particular group of stores 
and not with all the stores over which he was trained. The courses 
were, therefore, re-arranged, and trainees divided into different categories 
according to the depot sub-depot in which they were to perform their 
duties as specialists. 

This re-organisation involved a change of location of certain 
specialist cells. Accordingly in January 1945, the Small Arms and 
Machine Guns Specialist Training Cell at Ferozepore was closed and 
transferred to the Central Ordnance Depot Jubbulpore, where it was 
amalgamated with the Artillery Specialist Cell, to form the Armaments 
Specialist Training Cell. The Engineer Specialist Cell was transferred 
from Jubbulpore to Central Ordnance Depot, Agra, where it became 
part of the Science Stores Specialist Training Cell. In April 1945, the 
Specialist Training Cells for Mechanical Transport were amalgamated 
in the Mechanical Transport Stores Sub-Depots at Kirkee, to form the 
Mechanical Transport Stores Specialist Training Cell. A few months 
later, the Clothing and General Stores Specialist Training Cell, Quetta, 
was closed down, the whole of this training being carried out in the Cell at 
Ordnance Depot, Lahore. The Planning School, situated in Ordnance 
Depot, Kirkee, originally independent of the training centre was absorb- 
ed in the training centre as a specialist training cell in June 1945. 

As a result of these changes specialist training courses available 
for Т.А.О.С. personnel in May 1945 were as under :— 


(2) Officers and СС Ох Courses Location of Cell 
Armaments COD, Jubbulpore 
Ammunition AD, Dehu 
MT Stores COD, Dehu (Kirkee) 
Clothing & General Stores OD, Lahore 
Engineering, Signals & Wireless COD, Agra 

Stores 
Vehicles COD, Drigh Road 
IOOs (Officers only) AD, Nowshera and ТАОС 


Training centre, Jubbulpore 
Planning OD, Kirkee 
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(ii) British Other Ranks, Viceroy's Commissioned Officers} Military Ammunition 
Stores Keepers Courses 


Armaments (less small arms) COD, Jubbulpore 
Small Arms COD, Jubbuipore 
Ammunition AD, Dehu 
MT Stores COD, Dehu (Kirkee) 
Clothing & Gen. Stores OD, Lahore 
Engineering Stores COD, Agra 
Signal & Wireless Stores. COD, Agra 
Vehicles AD, Nowshera and ТАОС 
Training Centre, Jubbulpore 

Planning OD, Kirkee, 

(iii) Havildar Clerks (Stores) Location of Cell 
Field Artillery Stores COD, Jubbulpore 
A/A Artillery Stores COD, Jubbulpore 
Fire Control Instruments COD, Jubbulpore 
Small Arms COD, Jubbulpore 
Ammunition AD, Dehu 
Clothing & General Stores OD, Lahore 
Engineering Stores COD, Agra 
Signals Stores COD, Agra 
Wireless Stores COD, Agra 
Vehicles OD, Drigh Road 


Training in Planning and Co-ordination duties at the Planning 
Specialist Training Cell, Ordnance Depot Kirkee had always been 
confined to British Officers and British Other Ranks on the ground 
that planning duties required personnel with a certain amount of 
previous business experience and statistical training. It was decided, 
however, in August 1945 that this policy be changed to include both 
Indian Officers and. Viceroy’s Commissioned Officers. 

Packing School 

As mentioned in the chapter dealing with ‘Procedure’ a Central 
Packing School was organised at Dehu and the first course started in 
August 1944. The standard of. packing improved as a result of this 
but was still inferior to that prevailing in the United Kingdom. In June 
1945, therefore, it was decided to open a new packing school which would 
provide. more thoroughly trained personnel for the future. The DOS 
agreed that two Indian Officers of the IAOC should be sent to the 
United Kingdom on deputation, to attend the RAOC courses in 
Packaging and Tropical Packaging and that on their return they should 
be placed in charge of the proposed new Packing School. In July a 
reconnaissance was carried out by ADOS (Training) in Jubbulpore 
with a view to finding suitable accommodation for the school either in 
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the IAOC Training Centre or in the Central Ordnance Depot there. 
It was finally agreed that the most suitable accommodation was to be 
found in the Central Ordnance Depot and arrangements were made 
for it to be taken over as soon as possible. Two officers were selected 
for the deputation and they were expected to leave for the United 
Kingdom early in September 1945. Meanwhile the courses at Dehu 
were discontinued and training in packing was included in the syllabus 
of the Specialist Training Cells in depots and in the existing Training 
Centre at Jubbulpore. 


Boot Makers 


Before the war the IAOC was responsible for the instruction of 
unit bootmakers. This instruction was carried out in the Inspectorate 
of General Stores and Clothing at Cawnpore and continued until 
December 1943 when a separate organisation was set up in the Boot 
Repair Centre at Cawnpore. The new organisation was divorced 
from the Inspectorate of General Stores and Clothing which had, 
long before this ceased to be a responsibility of the IAOC. For some, 
time no increase in the facilities for the training of bootmakers was 
possible, chiefly because of lack of suitable accommodation. In August 
1945, however, a proposal for the establishment of a new Boot Repair 
Training School was put up for consideration so that efforts to obtain 
suitable accommodation could be made. "The hostilities ceased soon 
after and the demand for unit bootmakers was considerably reduced. 
The existing facilities at Cawnpore were, therefore, considered sufficient 
to cover normal wastage. 


Ammunition Training/Inspecting Ordnance Officers and 
Ammunition Examiners 


The necessity for a sufficiently large number of Inspecting 
Ordnance Officers and Ammunition Examiners was not realised during 
the early stages of expansion. ‘The practice during the first three years 
of the war was to give all officers and British Other Ranks identically 
the same theoretical instruction. Those who obtained very high marks 
in theoretical examination were retained for further instruction in 
practical ammunition duties in order to qualify as Inspecting Ordnance 
Officers and Ammunition Examiners. As it was only the best students 
who qualified for these jobs, they usually got promotions, e.g., in the 
case of officers to the rank of Major. "Thus the better of the Inspecting 
Ordnance Officers and Ammunition Examiners got very little practical 
experience in ammunition duties after completing their course at the 
Training Centre. 

Early in 1942, the unsatisfactory state of ammunition both in the 
hands of troops and in Ordnance charge, and the unsatisfactory arrange- 
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ments tor the examination, repair and proof of ammunition led to a 
complete overhaul of the system of ammunition maintenance. This 
resulted in a large demand for Inspecting Ordnance Officers and 
Ammunition Examiners which was partly met from the system of 
specialist cells already described. For senior Inspecting Ordnance 
Officers, however, a special advanced course was started in the Ammunition 
Inspectorate at Kirkee. The object of these courses was to produce 
officers with a more extensive knowledge of the subject than was required 
normally. 

During the year 1943, the policy was to concentrate all ammuni- 
tion training in the Specialist Training Cell, Ammunition Depot, 
Nowshera. Owing,*however, to the increased demands for both these 
categories (Inspecting Ordnance Officers and Ammunition Examiners) 
it became necessary to re-introduce the training in the Training 
Centre at Jubbulpore. The increasing demands continued upto early 
1945. 

The advanced training in ammunitian which was being carried 
on at Kirkee continued till March 1945. By that time six courses had 
been held. In April 1945, these advanced courses were discontinued 
temporarily in order to release instructional staff for training officers 
and other ranks for ammunition duties in ports. As a result of the 
Bombay explosion in 1944, new regulations for the handling of ammuni- 
tion in ports had been produced and the Quartermaster General had 
asked for a considerably large number of Inspecting Ordnance Officers 
and Ammunition Examiners to be employed there. This gave rise to 
a special course in port duties for those who were intended to be 
employed in ports. In May 1945 the staff at the advanced training 
school was used for port training which was expected to be completed 
by August 1945. 

The re-organisation of ammunition training within the Corps, 
initiated in May 1945, was further examined. A reduced demand for 
Inspecting Ordnance Officers and Ammunition Examiners made it 
possible to discontinue courses at the Specialist Training Cell, Nowshera, 
in July, and to concentrate the required training in the ТАОС Training 
Centre, Jubbulpore. Work factors consequent on the operations 
planned for this period made it impossible for other types of courses to be 
held, and the courses of advanced training in ammunition at Kirkee, 
and for port ammunition training in Bombay, both planned to take 
place in August 1945, were indefinitely postponed. It was then decided 
by the Director of Ordnance Services that no further port courses should 
be held and that, with effect from September 1945, the School of Advance 
Training in Ammunition, Kirkee, should be closed, all future ammunition 
training being, for the war period, concentrated in Jubbulpore. Early 
in August 1945 a conference on future ammunition.training was held in 
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Dethi and as a result the Director of Ordnance Services gave instructions 
on the following lines :— 

(i) All ammunition training to be carried out at the IAOC 
Training Centre Jubbulpore until such time as the Training 
Centre as a whole could be transferred to its post-war 
home in Kirkee. 

(ii) That a revision of the ammunition syllabus be carried 
out forthwith with a view to lengthening all courses; 
particularly those for, Inspecting Ordnance Officers and 
Ammunition Examiners, and bringing them into line as 
far as possible with the courses held by the RAOC in the 
United Kingdom. 

The Director of Ordnance Services also decided that, in future, 
all officers selected for Inspecting Ordnance Officers training should 
have at least 1} to 2 years still to serve in the army before being released. 

The process of re-organisation was going on when the hostilities 
ceased. 


Laundry Training Centre 


In 1943, an IAOC Mobile Laundry School was started at 
Rawalpindi to train personnel for mobile laundry and bath units. The 
school continued to function as such throughout the war. In 1944, 
however, its designation was changed to IAOC Laundry Training 
Centre, and its function became the training of personnel for base and 
hospital laundries in addition to that of raising and training mobile 
laundry units. 1t also carried out certain other types of training such 
as training mobile laundry units. It also carried out certain other 
types of training such as the training of drivers for Mobile Industrial 
Gas Units. By May 1945, the future commitments of the centre in 
respect of mobile units were considerably reduced. It was, however, 
expected that the centre will have to be continued (with some modi- 
fications) to fulfil its commitments in respect of base and hospital 
laundries. This is what actually happened and from May to August 
1945, training at the Laundry Training Centre was intensified. This 
was due to the urgent demand for trained personnel to man the new 
static, hospital and Returned Stores Depot Laundries, and the Airport 
Laundries raised at short-notice in connection with the scheme for air 
trooping of personnel to and from the United Kingdom. The centre 
was unable to cater for all the personnel required during the last few 
months of the war, but with the cessation of hostilities, and the consequent 
reduction in hospital requirements, the situation eased considerably. 


Training Teams 


The low standard of training of personnel, who had to be posted 
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to newly raised units before their training was completed, made it 
necessary to have "Training Teams’ instituted towards the end of 1941. 

Each team consisted of four instructors in weapon training, drill, anti- 
gas measures, field work etc. and designed primarily to assist in the 
raising and training of new Ordnance units and where practicable to 
improve the training of units which had already been raised. Initially 
there were 18 such teams but their number was gradually reduced 
with the improvement in training of units before they were put on the 
ground. 


Extra Temporary Establishments 


There was no regular system of training Extra Temporary | 
Establishments. A very large number of Extra Temporary Establish- 
ment employees started as boys and worked their way up from the bottom. 
With the expansion in depots, some difficulty was experienced in recruit- 
ing casual labour for new depots, particularly to the clerical and 
supervisory grades. Local classes of instruction for these grades were 
started in some depots, but on the whole their instruction was neglected. 
Stressing the importance of training temporary employees the Williamson 
Committee (1943) remarked in their report: “Іп view of the 
important part which the Extra Temporary Establishments staff plays 
and is likely to continue to play in the working of static depots we 
consider that more attention should be paid to the training in depots 
of supervisors, clerks and storesmen borne on the Extra Temporary 
Establishments. The fact that it is open to such personnel to resign 
without notice is not sufficient reason for omitting to take pains with 
their training............ The training of clerks and storesmen of the 
Extra Temporary Establishments is, in our opinion, of vital importance 
when a new depot is to be opened. This staff has to be recruited locally 
and has usually had no previous experience of the working of a depot. 
It will not normally go for training to another depot where it might be 
trained ‘under working conditions. The only course open, therefore, 
is to recruit it and put it through a course of instruction before the 
depot ореп515”, 

The training of Extra Temporary Baatini remained a 
serious problem throughout the first three years of the war. It was 
tackled in varying ways by individual Ordnance depots. The training 
officers, however, who were appointed for training purposes within the 
Ordnance depots at the end of 1942 gave their full attention to this 
and the situation improved considerably when the hostilities ceased. 

An excellent scheme on a large scale was introduced by Brigadier 
ТАОС, Southern Army, in the summer of 1944. From within the 
resources of Ordnance Depot in Dehu, he opened a special school 
15. Report, para 30. 
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in Poona for the enrolment апа training of temporary civilian clerks 


and storesmen and a large number of personnel successfully passed 
through. 


Military Training of IAOC Personnel 


Personnel of technical services were, generally speaking, not 
fully trained militarily. Reports from overseas, however, stressed the 
importance of Ordnance personnel being given a more thorough military 
training than they normally received. The suggestion was accepted, 
although it accentuated the conflict between the necessity for an increased 
and rapid out-turn from schools and the necessity for completing 
military training before posting individuals to depots or units. Upto 
1943 the responsibility for military training was that of the MT 
Directorate but in that year it was transferred to the Ordnance Services 
Directorate. In 1944 the position was completely reversed, the 
responsibility and control again reverting to the General Staff Branch 
(M'T—4). An agreement was then, reached between the Director of 
Ordnance Services and the Director of Military Training according to 
which a firm directive was issued regarding the military training of 
recruits at the IAOC Training Centre and the annual military training of 
all IAOC personnel in Ordnance depots. 

During the latter months of 1944, courses for Company 
Commanders of the Indian Military. Wing of Ordnance Depots were 
organised in Jubbulpore with the object of improving the standard of 
military training. These proved a great success. 

In January 1945, a scheme of “Block” training was suggested, 
with the idea of having annual military training in central camps 
organised within each Army or Command. It was hoped thereby to 
make training as intensive as possible and at the same time have as 
little disruption of the day-to-day operations of the depots. By April 
1945 the scheme had been put into operation in. one Command and 
the others were preparing modified plans. During the last few months 
of the war, however, some relaxation in this training was permitted 
owing to the urgency of operational work in the Ordnance depots. 
Otherwise the scheme worked with great success. 

Instructors Courses 

With the start of schemes for the repatriation of British ranks 
to the United Kingdom, the problem of instructional staff became 
serious. Without warning many instructors were taken away, a 
circumstance which had not been foreseen. It was also realised at the 
time that efforts should be made to improve the standards of both 
Indian and British instructors in the training centres, in depots and in 
the specialist cells. At the end of 1944, therefore, short instructor’s 
courses were organised in the British Wing of the School -of Instruction 
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at Jubbulpore. Six such courses were completed by May 1945 with 
extremely satisfactory results. The output of these courses was first 
of all absorbed into the staff of the training centre itself, where the need 
was greatest. Future courses were intended for training instructors 
for depots and specialist cells. 

At the conclusion of the seventh course sometime in August 1945, 
the courses were discontinued as Ordnance depots found it extremely 
difficult to release personnel for training of this kind without seriously 
interfering with their own work. 


Control of Training Centres 

All training centres upto the early summer of 1943 were the 
responsibility of A.G’s Branch. The O.S. Directorate often failed to 
keep sufficiently in touch with the A.G’s Branch with the result that 
certain instructions and orders on procedure issued by them were not 
immediately incorporated in departmental instructions to trainees. 
One D.A.D.O.S. (Assistant Inspector of Training) was appointed and 
took over from A.G.’s Branch the responsibility for all departmental 
training in training centres and from GS Branch (Mechanical Training 
Directorate) the responsibility for the military training of Ordnance 
personnel, 

The ТАОС Training Centre was always under the direct control 
of the Director of Ordnance Services, but late in 1944 it was placed in 
category ‘В’. This virtually transferred the responsibility for all training, 
both military and technical, to the Army Commander, Central 
Command, in which the centre was located. This was not entirely 
satisfactory from the point of view of the Director of Ordnance Services, 
as it was essential for him to have direct control, particularly of the 
technical training, in the interests of efficiency of the Ordnance services. 
However, a compromise was eventually reached. This provided that 
the Army Commander, Central Command, should have direct responsi- 
bility for the military training carried out at the: centre, whereas the 
policy regarding -technical training should remain the responsibility of 
the Director of Ordnance Services through the Assistant Director of 
Ordnance Services (Training) at General Headquarters. 
Improvement in Training Facilities, 1945 

As mentioned earlier the training facilities provided for IAOC 
personnel were always under review and efforts to improve them were 
made from time to time. In pursuance of this policy, in February 
1945, the Inspector RAOC (Overseas) visited India from the United 
Kingdom. During his visits he saw a certain amount of training carried 
out in India and made observations on it. He recommended that a 
representative of the training organisation in India be sent to England 
16. O.S.D. War History Vol. 1 p. 18. 








164 IAOC 


in order to study the training methods there and to see if it could be 
possible for similar methods to be adopted in India. In April /May 
1945, Assistant Director of Ordnance Services (Training) visited the 
United Kingdom. As a result of his tour, certain small changes were 
recommended in the training methods, and these were under consider- 
ation when the hostilities ceased. 

In an effort to standardise and improve methods of training in 
Ordnance depots and in order to enable General Headquarters to 
understand the difficulties of Commandants/Chief Ordnance Officers 
in training matters more clearly, it was suggested in July 1945 that all 
the training officers of Ordnance depots be called to a conference to be 
held under the auspices of the Assistant Director of Ordnance Services 
(Training) at the IAOC Training Centre. The Director of Ordnance 
Services agreed and the proposal was placed before Brigadiers/I[AOC 
who received it enthusiastically. Action was in hand in August 1945 
to call the first conference sometime during October. 

During June-August 1945, most of the changes planned earlier 
in the year had been brought into effect but there were still many poblems 
to be solved. It wss necessary also, їп view of the greatly increased 
work required of Ordnance depots in contributing to the extensive 
combined operations planned to take place in September and afterwards, 
to cut down the amount of training carried out by depot personnel in 
order that the maximum manpower might be made available. The 
Director of Ordnance Services instructed that normal depot training 
would be suspended and that vacancies on technical courses need be 
accepted only when individuals might be spared without prejudices 
-to the work in progress. The Director of Military Training also agreed 
that the military training of I.A.O.C. personnel should take second 
place to the urgent work of preparing stores and equipment for the 
operations in hand. 


CHAPTER X 
STORAGE ACCOMMODATION 


One of the serious problems which Ordnance had to solve during 
the war was that of providing storage accommodation for the ever- 
increasing number and quantity of Ordnance stores. 

The hypothesis on which planning for storage accommodation 
was done in peace-time was such that it did not allow for the expansion 
of storage capacity in war. The theory was that the few months’ reserves 
and stocks of Ordnance stores would be quickly used up in case of war 
and that thereafter the output of the factories in India and imports 
from outside would be just sufficient to maintain the fighting army. If 
this optimistic theory had been correct, there would not only be 
sufficient accommodation for stores but some of it would be even 
unoccupied. Hence, before the war, no plans were prepared for 
expanding the storage accommodation under the Indian Army Ordnance 
Corps which amounted to 2.7 million square feet, most of which was 
occupied.! 

No doubt the recommendations of the Chatfield Committee, based 
on the assumption of a war on the North-West only, had catered for an 
Ordnance Reserve Base at Ferozepore and a Central Ordnance Depot 
for.the M.T. stores in Delhi?, but neither of these was complete in 
September 1939 when the war broke out.? 

There was thus neither a plan nor a directive from the General 
Staff giving a definite target for additional storage. Any expansion 
that did take place therefore was dictated more by events than by any 
planning or forethought. While depots were enlarged or new ones 
constructed, in step with, though generally not ahead of, new formations 
or raisings, other factors cropped up necessitating more storage, thereby 
aggravating the growing congestion. 


Causes for Congestion 


The causes which led to the congestion were various. First of 
all there was no war on the North-West or any other frontier of India 
in the beginning. Consequently there was no ‘expenditure’ or ‘war- 
wastage' of stores. Secondly, orders for stores had been placed on 








i. Only about .2 million sq. ft. was unoccupied. 
2. Planning under the Chatfield Committee's recommendations also covered the cons- 


truction of ammunition depots at Jubbulpore, Nowshera, Bareli and Dehu. 
3. O.S.D. War History Vol. I, para 12(C), 601/7230/H. 
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different Indian producers, private and public, but the Indian army 
was not mobilised. Thus stores started arriving before they could be 
issued to the army. They had, therefore, to be held in depots causing 
congestion there. ‘Thirdly, although demands for stores were received 
from forces which had been sent overseasí, they sometimes lagged 
behind the availability of stores. Sometimes it so happened that even 
when demands from overseas were received, the shortage of shipping 
prevented or restricted goods being exported’. These factors combined 
to cause such a congestion in depots that large quantities of stores had 
to be kept in the open. The situation was further aggravated in early 
1942, when the fall of Shanghai, Hong Kong, Singapore, Java, Malaya 
and Rangoon caused certain cargoes meant for these places to be 
diverted to India. 


Expansion of Accommodation 


The situation thus caused could only be relieved by a huge 
expansion of accommodation. A most préssing problem in this connec- 
tion was the provision of one or more depots into which stores ordered 
specially for export to overseas forces could be received, prepared for 
despatch and held pending the availability of shipping. This led 
to the construction of some 90% of the present (1945) Ordnance depot at 
Sewri (Bombay), to the building of the Central Provision Office Depot 
at Dehu and also to acquiring more accommodation at Karachi. In 
addition a large number of new Ordnance depots were planned in 
1940-42 at Jubbulpore, Cawnpore, Dehu, Harbanspura, Rampur, 
Shakurbasti, Muttra, Mokameh, Baroda and Chheoki and ammunition 
depots at Pulgaon and Benares. Ап expansion of the Кази Bagu depot 
was also contemplated. 


Reasons for Delay 


'Ihe construction work, however, could not keep pace with the 
rapidly increasing quantity of all classes of equipment, vehicles and 
stores requiring covered accommodation. ‘There were various reasons 
for this. Firstly, there was the urgent necessity of conserving engineer 
resources for works of strategic or tactical nature such as the construction 
of airfields. The development of airfields was going on rapidly, parti- 
cularly after the entry of Japan in the war, and engineer resources had 
to be diverted to these and similar works. Construction of depots was 
therefore confined to the absolute minimum, and much time was lost in 
considering the possibility of modifying the existing depots to serve 
the purpose. 

4. Early in the war India had accepted responsibility for maintaining certain forces 


Overseas with certain articles of Indian manufacture. 
5. O.S.D. War History, Vol I, para 12(C). 
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Secondly, building material had to be transported from one place 
to another and this could not be achieved quickly owing to serious 
transportation difficulties. 

Thirdly, there were the procedural difficulties akin to the obstacles 
and delays that are associated with ‘red-tape’. For example, a period 
of nearly four months usually elapsed between the decision to carry out 
a project and the receipt of administrative and financial approval. 
During this period of four months a project was examined in four 
committees which tested its necessity and allotted inter-service priority. 
This procedure was followed in case of building programmes of all 
services before the Military Engineering Service started construc- 
tion. 

Even after all the preliminaries had been gone through, the pro- 
gress in executing the work was sometimes exasperatingly slow. This 
was due largely to controls over materials and difficulties of transport. 
Other reasons were shortage of reliable contractors and of the engineering 
staff and the low priority given to Ordnance buildings. The position was 
so bad that from the spring of 1941 onwards the Engineer-in-Chief was 
unable to give even an estimate of the probable date of completion of a 
work, The Pulgaon Depot, for example, took an inordinately long time 
to complete and the progress there was described to the Williamson Com- 
mittee as *' criminally behind hand " by an officer not ordinarily addi- 
cted to overstatement. 


Expansion of Storage Accommodation 


Nevertheless, a certain target for expansion of Ordnance depots in 
preparation for the war against Japan was fixed in early 1942 (to be 
finished by end of 1943) and work on completing the target started im- 
mediately. As a result, by January 1943, the number of Ordnance depots 
(including M.T. stores and ammunition depots) had risen to 43. The 
area of covered accommodation (excluding workshops and vehicle ac- 
commodation) was nearly 13 million square feet as compared with oniy 
2.7 million square feet in all arsenals and depots at the outbreak of war. 
In addition a further 11 million square feet of covered accommodation 
was under construction in 1943 and 5 million was at the project stage. 
The extent of the expansion is illustrated by the fact that the covered area 
of the Central Provision Depot, Dehu, was nearly equal to that of all 
pre-war arsenals and depots combined, while -some other big central 
depots (such as that at Cawnpore) were each nearly two-thirds of the pre- 
war all-India total. Despite this vast increase in the covered accommo- 
dation there were still stacked in the open large quantities of stores which 
shrould have been under cover. It was not possible to complete this 
pogramme in 1943 but it was expected that after completion of the high 
priority works of the Indian Air Force, it would be possible to make better 
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progress with Ordnance projects. The progress in this respect made in 
1944 justified this expectation. 

Undoubtedly the peak period for construction was the year 1944 
during which 86,40,000 sq. feet of covered accommodation was com- 
pleted. Other than ammunition depots, this figure included expansion 
of depots at Harbanspura, Allahabad, Agra and Jubbulpore and comple- 
tion of depots at Chheoki, Rampur, Shakurbasti and Muttra. The 
target for 1943 was reached and passed only in the first quarter of 
1945. 


Expansion for India Base 


Meanwhile, a fresh statement of case for storage accommodation 
(in addition to the 1943 target) had been prepared and accepted in 
June 1944. This was as a result of the decision, taken in September 1943, 
to form the ‘ India Base’. The planning of new base installations and 
airfields for the war against Japan had begun as early as 1942, but the 
actual decision to prepare India as a big administrative base and a spring- 
board for the reconquest of South-East Asia was taken only in the autumn 
of 1943. As a consequence large bases were planned and constructed 
near Calcutta, Madras and Vizagapatam. 

Thus in the span of the few years, the momentum swung first from 
the North-West to the North-East of India (to feed the 1942 operations, 
to counter the Japanese offensive and for the first Allied offensive in that 
area) and then to the East-coast for building up of bases to supply 
the coming Allied combined operations. 

The undermentioned Ordnance installations with covered storage 
accommodation as noted against each were raised. :— 


No. 3 Reserve Base Ordnance De- 17,83,000 sq. ft. of covered accom- 


pot, Panagarh, subseqnently named 
No. 205 Indian Base Ordnance De- 
pot (I.B.O.D.) 


No. 4 Reserve Base Ordnance De- 
pot, Avadi, near Madras subsequent 
ly named No. 206 Indian Base Ord- 
nance Depot. 


No. 5 Reserve Base Ordnance De- 


modation for all types of Ordnance 
stores and ammunition with addi- 
tional open storage space for vehi- 
cles. 


15,00,000 sq. ft. of covered accom- 
modation for all types of Ordnance 
stores, excluding ammunition but 
with additional open storage space 
for vehicles. 


2,40,000 sq. ft. of transit storage 


pot, Waltair, near Vizagapatam sub- for ammunition. 


sequently named Ordnance Export 


Transport Depot, Waltair. 
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Towards the end of 1944 a review of all existing storage 
accommodation was carried out based on the Master General of the 
Ordnance’s appreciation for post-war reconstruction. The object of 
this review was to assist the ‘ Engineers to estimate the works-load after 
the cessation of hostilities by indicating the depots it was proposed to 
retain and their state of repair. Although it was intended to close cer- 
tain depots it was known that this would not be possible in most cases 
until about three years after the war owing to anticipated large quantities 
of returned stores from units likely to be disbanded and the length of 
time it would take to eat down stocks. 

In April 1945, all projects under planning were reviewed again 
departmentally and it was decided that the following represented the 
total requirements of Ordnance :— 

(a) Expansion of 205 IBOD by one million sq. ft. due to 
increase in holdings from 1 month to 2 months for the 
field force. 

(b) Expansion of COD Agra by 250,000 sq. ft. 

(c) Expansion of COD Cawnpore by 500,000 sq. ft. 

(d) Expansion of COD Jubbulpore by 200,000 sq. ft. 

(e) 200,000 sq. ft. for special items of storage accommodation. 

(f) 2 million sq. ft. in C.G.I. shelters for Base Ammunition 
Depots if necessary. 

These requirements were however, not accepted in their entirety ; 
for example, the expansion proposed for C.O.D. Agra was reduced by 
half. 

Meanwhile news of the rapid progress of the Indian troops in 
Burma were coming and the fall of Rangoon was expected any day. 
After the entry of Indian troops in that city on 2 May 1945, the storage 
expansion programme was further curtailed, especially in the case of 
Vehicle Depots the target of which was reduced. 

Further reviews followed on orders of the General Staff. All 
works projects in No. 4 Reserve Base were carefully scrutinized as the 
work-load in this base was particularly heavy. A project for a Bridging 
Park in 206 IBOD was greatly reduced in scope as it could not be com- 
. pleted by the end of 1945. The load generally in Southern Army was 
so heavy that in most places work on a new project could not be under- 
taken for six months from the date of issue of administrative approval. 

In May 1945 orders were received to examine the necessity for all 
projects which had been given a low priority of construction and to 


abandon those which might even be within 25% of completion unless 
vitally necessary. 


Centralization of Stores 


One important decision was made at this stage. It was decided to 
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concentrate all Vote 9 stores into as few depots as possible. Taking 
Southern Army as an example it was proposed that Vote 9 stores 
other than MT be concentrated at Secunderabad Ordnance Depot, 
‘A’ Vehicle spares be issued direct from COD Dehu Sub-Depot at 
Kirkee, MT spares for North American vehicles be issued direct to units 
from the COD at Dehu and MT spares for UK vehicles together with 
Section LV/6 and miscellaneous stores from the Command Ordnance 
Depot at Kirkee. This decision aimed at an economy in storage acco- 
mmodation in addition to other advantages. For example, the initial 
layout of binning and racking for Vote 9 stores was expensive in space, 
but the new method of concentrating stores into one Depot saved several 
such ‘layouts’. This policy was continued later in respect of Vote 7 and 8 
items, but could not be implemented fully owing to difficulty of trans- 
portation. It was not found possible to reduce the problem of calculat- 
ing the storage space necessary for surplus and obsolete stores to a 
mathematical formula. Although the basic figures on which covered 
storage accommodation was planned appeared to be generous, yet, in 
May 1945 it was found that considerable quantities of stores were still 
accommodated in the open, including stores required for operational 
issues. 
The square footage occupied in May 1945 was as follows :— 
(a) Stores which were operationally needed 
and should be under cover .. 2,293,600 sq. ft. 
(b) Stores for disposal which had a high 
sales value and should not be left in the 


open et 492,500 sq. ft. 
(c) The balance, i.e., surplus and obsolete 
stores etc. : .. 3,151,200 sq. ft.* 


As the result of orders given in Мау 1945 all outstanding projects 
were reviewed during June. It was decided not to proceed with the 
expansion of the Central Provision Depot, Dehu, as it was anticipated 
that the placing of Central Provision Depot office stocks under the 
Director of Ordnance Services would result in a reduction of holdings 
in this depot. A new vehicles depot, which was under construction at 
Dhulia was abandoned and it was decided not to proceed with the 
expansion of the Returned Vehicle Park at Dhanbad, in consequence 
of the changed situation. The possibility of making further cuts in vehi- 
cle storage accommodation was pursued in anticipation of the reduc- 
tion in the vehicle target for India. 

Work on the expansion of the Ordnance Depot Mokameh was 
stopped as the result of a decision to proceed with the expansion of No. 
205 IBOD by 1,000,000 sq. ft. It was also decided to proceed with the 


6. OSD. War History, Volume II, pp. 26-27. 





STORAGE ACCOMMODATION 171 


expansion of Cawnpore depot by 500,000 sq. ft.; and with 50% of the 
proposed expansion, by 250,000 sq. ft., at COD Agra. 

The situation as regards prefabricated shedding continued to 
improve. Some S.W.P. Hangars became available but it was found 
that these could not be erected without calling on engineer resources 
that were already fully occupied. One hundred English pattern Nissen 
Huts were obtained for the Central Ordnance Depot Dehu to provide 
covered accommodation for the sorting and proper storage of large quan- 
tities of M.T. Stores that were in the open, and by the middle of August 
the erection of these by Ordnance personnel was well advanced. 

Considerable progress was made in the re-roofing of store sheds, 
The major works outstanding by the middle of August being Baroda, 
where 50% of the work was completed ; Rampur, where 15% of the work 
had been done ; Chheoki, where roofs had been repaired but work on 
check up gutters had not started; and Pulgaon where great difficulty had 
been experienced in replacing tiles displaced by storms. The main 
causes for delay in these projects were shortage of timber and difficulties 
in transporting timber and roofing sheets to sites. In spite of these, from 
May to August 1945, approximately 450,000 sq. ft. of covered accommo- 
dation was completed, though some of it was not actually taken over for 
storage owing to deficiencies of minor fittings. In addition, approximately 
150,000 sq. ft. of covered accommodation specially for ammunition 
was also completed during the same period. 

The accommodation occupied by stores in the open at the begin- 
ning of August 1945 was as follows :— 

| ‚ (а) Stores for which covered accommodation was necessary :— 


(i) Stores required for issue .. 2,005,145 sq. ft. 
(ii) Stores for disposal which ` were of 

high sales value os 535,974 sq. ft. 

(ш) Other stores .. 2,103,523 sq. ft. 


(b) Stores which could be stored under 
tarpauline or in the open without 
deterioration .. 5,913,976 sq. ft." 


Open Storage 


Against the authorised storage accommodation of 6,000,000 sq. ft. 
in the D.O.S. depots for C.P.O. stock, the actual accommodation occu- 
pied in May 1943 was:— 


Square Footage Square Footage 
under Cover ` in Open 
32,84,100 21,74,500 





7. QO.S.D. War History, Supplement to Volume 2, p. 12. 
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It will be seen from the above figures that open storage was forced 
upon the depots in India in respect of a considerable proportion of the 
stores for lack of covered accommo dation. 

Storage in the open has the advantage that it keeps dawn expendi- 
ture on buildings and reduces the strain on the country’s building resour- 
ces. There are many types of stores especially in Camp Group which 
can be stored outside with no harmful results. On the other hand, 
there are stores which when exposed in the open are liable {о deteriorate. 
Risks of fire, pilferage, and wastage by exposure to heat or damp are 
very great. All necessary precautions in respect of stores stocked in the 
open were taken to avoid or reduce the loss. For example, in Cawnpore 
and the Central Provision Depot, Dehu, where vast quantities of stores 
had to be kept outside, they were stacked on suitable plinths and pro- 
vided with such cover as was available. In Jubbulpore ‘Ammunition 
Depot, heavy ammunition was stacked in temporary buildings with roofs 
of waterproof paper and matting. On the whole, arrangements for open 
storage were not unsatisfactory. 


CHAPTER XI 


INDIAN ORDNANCE OVERSEAS 
1939-42 


During the Second World War the Indian Ordnance Services 
did splendid work in all parts of the globe where Indian troops were 
sent out to fight alongside the Commonwealth forces. The following 
is a brief account of how the Ordnance carried out its important duties 
in equipping and maintaining the forces from the beginning of the war. 
Before however the organisation of Ordnance work is described, it is 
necessary to see why and how it was that Indian forces, and therefore 
Indian Ordnance, were involved in this gigantic conflict. 

| The Army іп India had always been considered by the British 

Government as meant for the defence not only of Indian interests but 
also of imperial interests. In fact Indian troops had often been used 
in wars with which India had no concern, and they were so used in the 
First World War also. In 1921, the Indian Legislative Assembly 
however passed certain resolutions limiting the role of the Indian 
Army to internal security and external defence of India. These 
resolutions repudiated the assumptions underlying certain remarks 
in the Esher Committee’s report which could be construed to mean 
that the Indian army had certain imperial responsibilities. These 
‚ resolutions were accepted by the Government of India as well as by the 
Government of the United Kingdom. 

Soon, however, as a result of the increasing ill-will between the 
U.K. and Communist Russia, the ideas regarding the role of the Indian 
Army underwent a modification, and the concept of Major and Minor 
danger was evolved. This was that in case of a major danger, such as 
an attack by Russia through Afghanistan, Great Britain should assume 
the responsibility, but India would be expected to offer initial resistance 
till the arrival of imperial reinforcements on the scene. Meeting the 
minor danger, namely internal security and protection of her frontiers 
against local aggression would be the sole responsibility of India. The 
Garran Tribunal's financial recommendations made in 1933 were based 
on an acceptance of this principle. Henceforth, therefore, India's 
defence was again identified with the defence of the empire, though 
now, for the first time in history, India began to receive, from that year 
onwards, an annual contribution from the British Exchequer towards 
the cost of maintaining her armed forces. 

In 1938-39 the Chatfield Committee reviewed the whole problem 
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and made its recommendations. The most significant of these was the 
modification of the principle by which India had previously assumed 
responsibility only for the protection of her own frontiers while great 
Britain undertook to protect her against attack by a Great Power. In 
para 68 of their report they said, “Тһе fact must be faced that Great 
Britain may not now be in a position to guarantee India’s external 
security in the same measure as in the past." Keeping in view the 
speed of modern armies and the range of modern bombers, they 
considered it essential that India should share some responsibility in 
the defence of those strategic points outside her borders which might be : 
described as her 'external bastions'. 

In accordance with the Committee’s recommendations, external 
defence forces were therefore created in India. The war broke out soon 
after, but the orgar.isation of the External Defence Troops was, however, 
already complete. Even before the outbreak of war, some troops from 
India were despatched to strategic positions in the Middle East and 
Malaya. These troops were the nucleus of what afterwards became 
powerful armies, which played their part in the destruction of Mussolini's 
empire in Africa, the prevention of Iraq passing under Axis influence 
and the forestalling of German action in Syria and Iran, and in checking 
Japanese advance in Malaya and Burma and finally defeating them. 

The Ordnance services were thus called upon not only to cater 
for the requirements of India as a base but were also asked to serve 
active service areas on the country's borders as well as overseas. А 
brief account of the Ordnance work in equipping Indian forces for 
service overscas and maintaining them there is given in the following 


pages. 
MALAYA 


Malaya, the world's chief source of rubber and one of its best 
.sources of tin, was considered the richest tropical possession of the 
British Empire. At the southern tip of the peninsula lies the island of 
Singapore at the strategic point of convergence of routes from the 
Pacific to the Indian ocean. The place was chosen by British experts 
as the most suitably situated for a naval base east of Malta. Conse- 
quently а big naval base was constructed at Singapore by the British 
at the huge cost of some 60 million pounds. 


Forces Sent from India and their Equipment by Ordnance 
Services. 

Considered as India’s ‘external bastion’ in the east, Malaya 
received from India, before the actual outbreak of war, a contingent of 
her external defence troops in August 1939. A month later came the 
first re-inforcements, followed by ship after ship so that eventually the 
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number of Indian troops in Malaya soon far exceeded the total of 
British, Australian and Malay soldiers. The despatch of these formations 
was spread over a period of two years, commencing with the pre-war 
commitment of an Infantry Brigade with the necessary ancillary units. 
The main forces sent consisted of the 9th and lith Indian Divisions 
which comprised the III Indian Corps. | 

On arrival in Malaya, the Indian troops were given intensive 
training in the use of modern weapons for the protection of coasts, and 
roads in the interior. Large reserves of food and munitions were built 
up in the country, much of them being supplied from India. The 
Indian troops also formed a large part of the garrisons of Hong Kong 
and Burma. 

The initial Brigade of 4,500 sent to Malaya, known as force Emu, 
was prepared for despatch in 1938. The advantages of a pre-arranged 
plan were amply illustrated in the despatch of this force in 1939 and no 
difficulties were experienced by Ordnance in equipping it with the full 
authorised scales of arms and clothing, except for certain articles of 
anti-gas equipment which were not available in India at that time. In 
this instance the authorities in the U.K. were informed of India's 
inability to supply these items and they undertook to despatch them 
direct to Malaya. 

As Malaya was an Imperial responsibility, no Ordnance stores 

. organization was required to accompany forces sent from India. But to 
assist in the identification of stores of Indian pattern and the checking of 
indents from this Brigade it was decided to despatch a small Ordnance 
detachment.! By March 1940, it was realised that this small I. A.O.C. 
detachment was not adequate to serve this force which was under semi- 
peacetime conditions, and {һе Indian unit was therefore absorbed into 
the R.A.O.C. installations existing in Malaya at the time. 

Three month's maintenance-stocks of all stores, clothing and 
equipment of М.Т. supply accompanied this Brigade Group. Неге 
again, no difficulty was experienced as the stocks were made available 
from those actually held in Ordnance depots in northern India for the 
defence of the North- West Frontier. 

Apart from motor cycles апа motor ambulances taken by the 

. Field Ambulances and Motor Ambulance Section, no mechanical 

transport vehicles or animal transport of any kind accompanied the 

Force, which was later equipped with M.T. at destination under 

arrangements made by overseas command. i 

Further Brigade Groups, comprising a total of two divisions, 
were despatched at varying intervals until early 1942. These Groups, 
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from India which was not to the full scale but had to be fixed 
according to the stocks available. 

The availability of controlled stores, particularly weapons, was 
the greatest difficulty in the despatch of these Groups, and in many 
instances it was not possible to provide mortars, Thompson sub- 
machine guns ог anti-tank rifles for issue to  infantry battalions, 
whilst in certain cases even the scale of L.M.Gs. for each infantry 
battalion had to be restricted to 12. АП possible action was taken by 
India in this respect ; arrivals of weapons at Indian ports from the U.K. 
and the U.S.A. were notified to С.Н.О. immediately, and to avoid delay 
and to afford the maximum amount of training possible before embark- 
ation, issues were frequently made to units direct from ports. In ali 
cases, the actual scale of weapons to be taken by units was decided by 
the General Staff after ascertaining available stocks in Ordnance 
charge. 

M.T. vehicles, respirators, steel helmets and waterproof capes 
were also in short supply. Issues at the time of embarking had frequently 
to be resorted to, with the result that units saw certain articles of 
equipment for the first time when actually embarking for overseas. 

Almost invariably, articles of Indian supply were made available 
for issue up to the full authorised scale. As each Brigade Group was 
warned for overseas, deficiency lists of equipment and clothing were 
received at G.H.Q. and the country scoured in order to make issues 
possible. Often the first Brigade Group of a division was completed 
to scale at the expense of the remaining groups who were to proceed at 
a later date. 

Thus the quantity of maintenance stores despatched with the 
first Group could not be repeated for all the remaining Groups. 
Machine guns and their components, web equipment pattern ‘37, 
anti-gas equipment, rifles and components and several other items 
were, on account of the stock situation in India and by agreement with 
the War Office, omitted in the despatches from India. 

Owing to the climatic conditions in Malaya, it was soon found 
necessary to supplement the normal field service scales of clothing with 
which the forces had proceeded there. 

There was some criticism of the Indian Ordnance for the forces 
sent from India being ill-equipped. The following points were 
made :— 

(а) Force Emu had single-fly tentage, not suitable for the 
climate of Malaya. 

(5) The 11th Indian Division (12,000) which reached thére in 
September 1940, should have taken with it stores for seven 
months, but these were despatched later. 

(с) The Light Aid Detachment with the earlier force arrived in 
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Malaya without its complement of tools, which were 
hurriedly purchased locally.? 

(d) The Argyll and Sutherland Highlanders who were detailed 
to accompany Force Emu were not provided with certain 
‘items peculiar to Scottish Regiments. 

It must, however, be remembered that in each of the above four 
cases, action was taken immediately and the deficiency made good 
either by local. purchase or from India. Commenting ор the work of 
the І.А.О.С. an officer of the 2nd Argyll and Sutherland Highlanders 
remarked :— , 

“Since arrival in Malaya оп 8-8-39 relations between the 
Т.А.О.С. and this unit have been good. The minimum delay has been 
experienced in receiving stores asked for and in several cases procedure 
has been waived to effect immediate issue of stores required urgently 
by us."? 

Another example of the unforeseen demands placed upon India 
was the arrival of a British Formation at an Indian port en route to 
Malaya. This formation was not equipped with tentage or tropical 
clothing which had to be made available at extremely short notice. 
This necessitated the utilization of all local resources including tentage 
which was under shipment to another overseas destination. 

As Malaya remained an Imperial responsibility, no major I. A.O.C.. 
Stores organization was required from India. After the entry of Japan 
into: the war, India was asked to provide personnel for an Advanced 
Ordnance Depot. This was done by making use of personnel who 
had already been earmarked for Persia and Iraq Command (PAIC). 

Workshops—tEach Brigade Group proceeded overseas with its 
requisite 2nd—Line Workshop organization. The number and type of 
workshop unit despatched was based on the “lorry load" of each Group 
and, although difficulty was experienced in producing the necessary 
technical personnel and vehicles required, India’s obligations in this 
respect were met.. In a few cases the workshop unit could not actually 
accompany the formation but followed at a later date. Although this 
was not entirely satisfactory, it had no serious effects in view of the fact 
that forces in Malaya were not at the time engaged in actual warfare. 

No 3rd-Line Workshop organisation was despatched from India 
to Malaya. 


Before the Outbreak of Hostilities 
During 1941, it was decided to undertake defence of the whole 











2. It seems that C.O.O. Chaklala's Office had by mistake sent these tools to Quetta, 
the old address of the L.A.D. in question, File 601/7843/WD Pt. A. 

3. War Diary of No. 7 O.F.D. Singapore. 
File 601/8211/W.D. 
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peninsula against invasion. Six divisions were considered necessary, 
but there were only four present іп the summer of 1941, i.e., the 9th 
and lith Indian Divisions (III Corps), one Australian Dividon and the 
British garrison of Singapore. 'The III Indian Corps was entrusted 
with the defence of North Malaya, the Australian division took over 
Mersing, and the British manned Singapore. 

Normally, the Indian Ordnance Corps was allocated to Ordnance 
installations in,the III Corps area, the Australian Ordnance to Johore 
area, and the R.A.O.C. had all base installations in its charge. The 
line of communication from the forward units to the bases was 
approximately a distance of 450 miles. On account of the lengthy 
lines of communication Advance Ordnance and Ammunition Depots 
were set up at Kuala Lumpur, Penang and Valdor. These were put 
under the ПТ Indian Corps which should normally have had no 
responsibility behind railhead. There were practically no mobile 
Ordnance depots, though the ПІ Indian Corps was given an improvised 
Ordnance Field Park. 

Reinforcements which arrived from Australia, India and the. 
U.K. followed different methods of working and procedure, and used 
different types of stores. This naturally entailed great deal of extra work 
for the Ordnance installations, and resulted in many mistakes and wrong 
deliveries. The chain of supply consequently did not work . very 
smoothly. 

Japan Attacks—Quickly following up their success at Pearl 
Harbour, the Japanese crossed the frontier from French Indo-China 
into Siam (or Thailand), where they met with practically no resistance. 
On 21 December 1941, the Thai Government concluded an alliance 
with Japan. The Japanese were now seated upon the narrow isthmus 
of Kra, and in a very favourable position to attack Malaya. Enjoying 
complete mastery of sea and air, they marched down quickly, and 
speedily put out of action a large proportion of the generally obsolescent 
British aircraft. The British and Indian forces, fighting desperately 
and gallantly, bore the brunt of the attack, but the progress of the 
Japanese was never held up for long and they continued to march down 
south. Here the retreating Indians were joined by Australians, but the 
Japanese superiority (not in numbers) was too great, and finally by the 
end of January 1942, Malaya had to be evacuated. The army crossed 
over to Singapore island on 29 January blowing up the causeway over 
a distance of 60 yards. After four days' bombing, the japanese effected 
a landing on the Island on 8 February, and when the reservoir which 
supplied the city with water fell into their hands after a few days, the 
British commander signed the order of capitulation on 15 February. 
Casualties were heavy and the number of prisoners, all ranks and 
arms of the Indian army alone, was nearly 58,000. 
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Ordnance During the Withdrawal 
. It wil be seen that a retreat of over 400 miles was carried out 
in less than two months, and in these circumstances it was impossible for 
the Ordnance services to function according to plan. During this long 
withdrawal the work of Ordnance was hampered by lack of adequate 
transport at its disposal. For example, from Kelanton to Singapore 
island, it was noted that the only safe method of ensuring the receipt 
of Ordnance stores by units was to send their own transport to the issuing 
establishment concerned, as the trains being easy targets for the Japanese 
bombers could not be used.* | 

Owing to the same reason (bombing of trains and railways) 
railhead stations were frequently evacuated and stores returned to 
Singapore before they could possibly be drawn by divisional represen- 
tatives.5 Meanwhile, demands on Singapore for certain stores required 
in the forward areas were made. This meant that sometimes there 
were trains passing each other, going in opposite directions and carrying 
exactly similar types of ammunition ! 

Congestion on the railways was so great that many ammunition 
trains were returned to Singapore with their seals unbroken. 

Throughout the withdrawal, the Allied forces withdrew in small 
bounds to unprepared areas where tired troops had to start immediately 
preparing new positions. As a junior officer once remarked: “I do 
not mind playing leap-frog but I do object to playing with some one 
who leaps further than I do and before І am ready."5 This naturally 
made the evacuation of supplies very difficult. Dumps had been 
prepared through the country from north to south, and when one dump 
was evacuated it was evacuated to the next nearest dump; so that the 
next evacuation called for double the transport. Eventually it became 
impossible to carry back everything and consequently vast quantities 
of foodstuffs and ammunition were left behind for the Japanese to use.? 

Owing to the absence of mobile Ordnance depots it took from 
48 hours to a week to re-equip units after they had suffered losses. | А 
mobile depot could have equipped a unit immediately—at the spot. 

The chief reason for all this debacle was ‘complacency’ апа 
under-estimation of the Japanese qualities. Before the hostilities 
commenced, the Japansese soldier was considered a third rate foe: - 
“Му dear, just look how badly he is doing in China.” It was this 
attitude of mind which resulted in unpreparedness and the consequent 
losses. 

Other causes may be summarised as under :— 





601/7843/WD (Part A) of 9th Ind. Division (DOME Br). 
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. File No. 601/8121/H “Some lessons from the Malayan Campaign.” - 
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ovs 


180 IAOC 

(1) Lack of training. 

(2) Lack of officers with up-to-date knowledge of modern 
warfare. 

(3) Shortage of right equipment. 

(4) Soldiers of technical services like Ordnance had no military 
training. 

(5) The Malaya Command did not make itself fully conversant 
with the conditions existing higher up in the Peninsula. 

(6) Tours of officers of the Ordnance Service from the Malaya 
Command towards north for inspection were very few or 
nil. 

(7) Inefficient organisation of the Malaya Command and 
Singapore, as evidenced by (a) receipt by forward instal- 
lations of ammunition not indented for, (6) arrival at 
Kuala Lumpur marshalling yards of  train-loads of 
ammunition without any prior notice or information as 
to their final destination.. (At one time when Kuala 
Lumpur was being subjected to heavy bombing there were 
127 truck-loads of ammunition in the yard, which could 
not be unloaded for 5 days owing to lack of knowledge of 
their destination !) 

(8) No proper liaison between Singapore апа forward 
installations. Even during actual fighting, the authorities. 
at Singapore insisted on requisitions being made on the 
prescribed printed forms and demanded statements. of- 
ammunition when dumps were being bombarded.? 


BURMA AND ASSAM 


Before 1937, the supply and maintenance of Ordnance equipment 
and clothing to units in Burma were the responsibility of the Indian 
Army Ordnance Corps. With the political separation of Burma 
from India in that year, and the consequent formation of the Burma 
Army, that country became an independent military command, the. 
G.O.C. being responsible to the War Office in Britain instead of to the 
C-in-C India. The Ordnance responsibility was handed over by India 
to the Burma Army, together with all existing І.А.О.С. organisations 
and personnel then in Burma. 

In. 1940, the Burma Command passed to the newly formed Far 
East Command, but on 15 Desember 1941, one week after the outbreak 
of war with Japan, it reverted to India. It remained under the com- 
mand of India, except for a short while in 1942, until the formation of 
South-East Asia Command (S.E.A.C.) in 1943. 











8, For criticism and causes see File Nos. 601/100/H, 601/8121/H and 601/7843/WD. 
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The position may be summarised as follows :— 


Before 1937 - .. Under India 

1937-1940 .. Under War Office, U.K. 
1946-15 Dec. 1941 .. Under Far East Command 
15 Dec. 1941-1943 .. Under India 

1943 onwards .. Under S.E.A.C. 


Forces Sent ‘from India 


In the year 1941, before the outbreak of war with Japan two infan- 
try brigades were sent from India to Burma, the 13th Indian Infantry 
Brigade in March and the 16th Indian Infantry Brigade in November. 
A full division, the 17th Indian Infantry Division, was sent in February 
1942 when the Japanese offensive was in full swing and the war was going 
very badly for the Allies in the East. 

When the first contingent, the 13th Indian Infantry Brigade, was sent 
from India in March 1941, Burma was regarded as an overseas command 
and hence this did not involve India in any responsibility for maintaining 
the Burma Army. However, India undertook to despatch such of the 
maintenance-stores for this contingent as could not be supplied from 
the United Kingdom.’ These were :—~ 

7$ months’ General Stores and clothing of indigenous supply, 

74 months’ spare parts and major unit assembles for М.Т. 
vehicles of North American origin. 

74 months’ M.T. stores of indigenous supply, 

Repair margin and 3 months’ maintenance stocks of vehicles 
of North American origin, and 

3 months’ reserves of ammunition. 


Ordnance Situation before Commencement of Hostilities 


At that time the only Ordnance installation in Burma, which was 
under the Far East Command, was the Rangoon Arsenal. This was 
situated at Mingaladon about 12 miles outside the city and was rail- 
served by a special branch line from the main railway 15 miles away. 
The arsenal was well sited and was intended to serve about two brigades. 
It provided about 90,000 square feet of accommodation for warlike stores, 
general stores and clothing, with about 20,000 square feet for the storage 
of ammunition. There were also some small workshops. The whole area 
was enclosed by a high brick wall. There was, however, no provision 
for expansion. ` 

“Тһе arrival of the Indian Brigade Group.on 23 March 1941, with 
its maintenance stores, necessitated additional storage space, which 
was provided by utilising part of the Rangoon jail. Simultaneously, 
five ordnance field depots (OFDs) were opened at Mandalay, Moulmein, 
Taunggyi, Nammwagon and Kengtung. 
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To assist the Burma Army in demanding their requirements of 
maintenance stores of U.K. supply for this contingent, a list showing 
74 months’ war wastage of clothing, equipment and М.Т. stores was 
supplied. The responsibility for subsequent maintenance remained a 
matter for the overseas command. 

No real difficulty was experienced in equipping this contin- 
gent or in providing the maintenance stores in so far as articles of 
Indian supply were concerned. The majority of the units were pre-war 
units belonging to the (then) Northern Command of India and were in 
possession of all authorised equipment except weapons, which were taken 
at a considerably reduced scale. No anti-tank rifles, Thompson sub- 
machine guns or mortars were available for issue to any unit of this 
force. The above remarks apply equally to the 16th Infangry Brigade 
sent to Burma in November 1941. 


Situation in December 1941 


When Japan began hostilities on 7 December 1941, the situation in | 
Burma was roughly as follows :— 

Dependent on the Rangoon Arsenal were two Burma Divisions, 
one Indian Brigade Group,? garrison battalions of Burma Rifles for 
defence of vulnerable points, the Burma Military Police, the Frontier 
Force and certain naval units. Provision was a complicated matter. 
Warlike items and stores not available locally were supplied from India 
and the U.K. The buildup of maintenance stocks for the expansion of the 
Burma army was rendered difficult by financial restrictions imposed by the 
Burmese Government in matters of purchase generally. 

Much of the armament and equipment of the garrison was old 
fashioned including Italian rifles 60 years old, Lewis guns and 18-pounder 
guns. There were also Vickers machine-guns and 3-inch mortars, four | 
heavy A.A. guns and two 6-inch coast-defence guns. 

The fighting vehicles consisted of four very old Rolls Royce armour- 
ed cars and sixteen new Bren carriers. 

Signal and fire control instruments were in general short supply and 
clothing was difficult to obtain because India and the U.K. were unable 
to supply to requirements in view of their own expansion and commit- 
ments. 

Workshops :- Second line maintenance of units was carried out by 
Mobile Workshop Companies and Sections which accompanied the 
forces despatched from India. As the strength of these workshop units 
was based on the strength of the Force they accompanied, no undue 
difficulties in effecting second line repairs were encountered. 





9. Only the 13th Indian Infantry Brigade was dependent on Rangoon. The other | 
Indian Brigade, the 16th, had been sent to Mandalay and Moulmein. See W.D. 
16th Indian Infantry Brigade for January 1942. File No. 601/373/W.D. 
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Third line maintenance, however, presented a more difficult prob- | 
Jem as the only third Jine workshop which existed in Burma was located 
in, and formed an integral part of, the Rangoon Arsenal. To ease th 
additional load thrown on this workshop by the arrival of more troo i 
into Burma, certain civilian firms with their employees were taken over + 
the military at Rangoon, Meiktila, Taunggyi and Lashio. Аз сап be eal, 
anticipated, these civilian workshops were employed mainly on work con- 
nected with mechanical transport, although one firm in Rangoon was 
also engaged in the repair of wireless equipment. 


This firm eventually 
moved to Mandalay. 


Under India Command 


Such was the position when on 15 December 1941, the Army in 
Burma was placed under the command of the Commander-in-Chief in. 
India. This resulted in the responsibility for the maintenance of the 
Army in Burma in respect of stores, clothing and М.Т. again reverting 
to India. The assumption of this responsibility meant the taking over of 
further liabilities, as all stores due to Burma from the U.K. but not 
supplied, had to be accepted as a liability and supplied to Burma from 
India's limited stocks. 

In February 1942, the 17th Indian Division, which had originally 
been equipped for another theatre, was despatched to Burma, As a result 
demands began to be received in India from Burma for large quantities of 
stores, clothing and ammunition. In view of the shortage which then 
existed in India and the situation which prevailed in Burma, it was 
necessary to obtain a decision regarding the priority of issues. It was 
accordingly decided by the General Staff that Burma would take priority 
over issues to Iraq in respect of all uncontrolled stores and thatall demands 
for controlled stores would be scrutinized by the General Staff before issue. 

A number of British Infantry Battalions, whose normal role in 
India was that of Internal Security, were at that time being equipped for 
despatch to Burma. Their role as Internal Security Battalions did not 
authorise them'to hold, at any time, all articles of field service equipment. 
This meant that many additional and important articles of equipment had 
to be resorted to in respect of numerous articles. 

During December 194] and January 1942, Rangoon and its aero- 
drome were heavily bombed. Asa result communications were completely 
dislocated. Difficulties were therefore experienced over the despatch of 
stores to Burma with the result that large quantities of stores intended 
for despatch to Rangoon were lying at ports. The situation in Burma was 
so uncertain that it was difficult to get а decision whether these articles 
were to be shipped to Burma or returned to the base depots in India. 
'The stores continued to remain at the ports until late in the month of 
March 1942 when orders were given to the effect that all equipment 
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and vehicles intended for Burma and awaiting despatch from ports would 
be returned to stocks. 

This however, did not tend to ease the then overwhelming problem 
of shortage of stocks as the time taken to despatch the stores to distant 
ports such as Madras and Bombay, the period they were awaiting ship- 
ment, and the time taken for their eventual return to stocks was consi- 
derable. Throughout the whole of this period, the stores were virtually 
“written off? and not available for issue to meet other urgent commit- 
ments. From that time onwards, all issues to Burma were referred to the 
General Staff for orders as to whether despatch should be effected by air 
or through the Manipur Road Transit Depot. 


Ordnance during the Campaign 


After the outbreak of war with Japan on 7 December 1941, stores 
and ammunition began to arrive in increasing quantities from the United 
Kingdom and India. The transfer of ammunition from the arsenal to the 
ammuntiton depot on the Prome Road had however, been completed by 
15 December when the Command passed to India. 

The 17th Indian Division began to arrive by the end of December 
and as these troops were deployed towards Moulmein, difficulties were 
experienced in locating units for distribution of stores. A vehicle group 
at a distance of about four miles from the arsenal, and M.T. Stores 
Group in Rangoon itself and a dispersal depot at Mandalay were opened. 

The Japanese captured the portof Tavoy on 18 January 1942 
and forced a British withdrawal north of Moulmein by the end of the 
month А 
| Evacuation of Rangoon—During the month of February 1942, the 
Ordnance work in Rongoon presented insuperable difficulties. Most of 
the civilian employees stopped attending duties owing to bombardment, 
communications were dislocated and the work of backloading to Meik- 
‘tila and making issues to troops was carried on simultaneously. Naturally 
normal procedure broke down and accounting became impossible. 
By 22 February the last train carrying stores for Meiktila left Rangoon, 
all with the help of soldiers and inexperienced labour. 

Meanwhile the Japanese penetration of lower Burma along the 
Pegu-Moulmein road continued and Rangoon was captured by them on 
8 March—exactly 3 months after Pearl Harbour. The 17th Indian 
Division, part of which could not cross the Sittang bridge before it was 
cut on 23 February, lost much equipment. 

The B.O.D. Meiktila comprising ten sheds, each of 9000 square ft. 
became known as “ B.O.D. Burma ". It was, however, short-lived as on 
4 April Meiktila was almost completely destroyed by air raids and it was 
decided to move the B.O.D. to Katha. 

A review of the stocks held. in Ordnance charge in Burma at the 
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end of March 1942, disclosed the situation as bad. Losses through 
enemy action and the re-equipping of formations left stocks lamentably 
short. Rifles, Thompson Machine Carbines and Bren L.M.Gs were the 
only important items the stocks of which could be regarded as satisfactory. 
In the case of ammunition and explosives, stocks were in several cases 
estimated to be sufficient for a period of a few days only for the weapons 
then in use in the Army, and this estimate was further reduced with the 
impending arrival by air of a number of British Infantry Battalions. 
'The maximum period for which anti-aircraft ammunition was estimated 
to last was 10 days in the case of 3.7-inch Heavy A.A., and 3 days and 
1 day only in the case of 40-m.m. and 3-inch 20-cwt respectively. 

` At Katha—The B.O.D. at Katha was established in a well concealed 
site in a jungle. There was no telephone, the local labour was hard to 
obtain, and the communications were poor. The railways were so con- 
gested that one train load of tentage was deliberately jettisoned by run- 
ning it into a ravine to relieve matters. 

A review taken on 18 April discolsed that the situation had de- 

teriorated considerably and was regarded as critical. Stocks of many 
important items reached the low level indicated below :— 


Mortars 3-inch 8 

Cable (all types) 3 miles 
Telephones hand 15 | 
Barbed Wire 34 Tons 
M.T. Vehicles Nil 
Anti-tank Rifles 1 


By the end of April all was chaos in Katha. The B.O.D. was 
therefore ordered to destroy all stores and march to India via Kalewa, 
the suggested line of retreat for the entire Army in Burma. 

From then onwards and until Manipur Road Base functioned, 
supply daily became more difficult and was practically non-existent 
for a while, except for a limited supply of certain weapons and other 
important items which were transported by air. 

The chronically bad system of communications considerably added 
to Ordnance difficulties, and the problem of delivering stores to constantly 
moving units can well be imagined. 

The problem of repairs was equally difficult. After the bombing 
of Rangoon in January and February 1942 most of the civilian employees 
of the Rangoon Arsenal Workshops had left the town and the work- 
shop had eventually to be moved to Meiktila. In view of the events 
which followed, it can be well imagined that little, if any, third-line re- 
pairs were possible during the remainder of the campaign which consist- 
ed mainly of an overland withdrawal towards Assam. The personnel 
were divided into two parties, fully armed, and given 10 days' rations. 
After a march of about 250 miles the parties arrived at Kangla- 
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tongbi Staging Camp where by 19 May some 300 Ordnance personnel 
‚меге collected. 


In Assam 


During the monsoon of 1942, all Allied forces in Burma had made 
their way back to the safety of Assam, weary, disease-ridden and defeated. 
Reorganisation of all arms was necessary, but nothing of much importan- 
ce could be accomplished before September 1942. 

Reorganisation.—__Meeanwhile, as the result of an earlier decision, 
two depots (213 A.O.D. and 413 A.A.D.) had already started functioning 
on the Manipur Road and were supplying local troops and the Burma 
Army as it started arriving in the Imphal area in May 1942. The depots 
were also responsible for supplying the 23rd Indian Division and the ТУ 
Corps troops most of whom arrived at railhead poorly equipped. 
O.F.Ds were established at Kanglatongbi, Palel, Gauhati and Makum. 
Н.О. 1У-Согрѕ Ordnance was responisble for administration of the 
whole of Assam. 

There were at that time (second half of 1942) the following instal- 
lations of Ordnance with IV Corps :— 

213 A.O.D. and A.A.D. (Manipur Road). 

54 O.F.D. serving 39 Div. and troops in the Gauhati area. 

56 O.F.D. serving divisions and Corps troops south of Kangla- 
tongbi. 

58 O.F.D. serving units in North-East Assam. 

63 O.F.D. to serve units forward of Palel. 

213 A.O.D. was the parent unit to all O.F.Ds listed above and was 
responsible for supplying staff for them and for maintenance of their 
stocks, except that in the case of 54 O.F.D. stocks were maintained by 
212 A.O.D. which was not in IV Corps Area. In addition to the above 
it was proposed that 

1) after completion of the Tiddim Road an O.F.D. should 
be established at Tengzung, 
2) No. 61 O.F.D. should be opened at Silchar.1¢ 

The Staff.— Тһе staff position was still very unsatisfactory. Ow- 
ing to abnormally high rate of casualties from malaria, 10% of B.O.Rs 
and 50%, of I.O.Rs were suffering from anaemia and were consequently 
unfit for work. This applies to all the OF Ds, 4 VRGs, and 3 dumps under 
213 A.O.D. 

War Diaries of the 23rd Indan Division (Ordnance Workshops) 
show, that deficiency in Workshop personnel was very serious, as is 
shown by the following figures! : — 





10. 601/7827/WD of HQ IV Corps Ordnance. 
11. 601/7856/WD. 
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Deficiencies 
38 Ind. Ord. Mobile W/s Coy (11 fitters out of 51. 
(17 artificers out of 41, 
60 Ind. Ord. Mobile W/S Coy. (25 fitters out of 51. 
(26 artificers out of 41, 
61 Ind. Ord. Mobile W/S Coy. (39 fitters out of 51. 


(30 artificers out of 51, 

However, in spite of the general difficulties and shortage of personnel, 
discipline and morale remained very good. 

In September 1942, it was decided to construct two new depots: 
215 A.O.D. and 217 A.A.D. at Mymensingh. After considering all the 
possible sites, it was finally decided to site 217 A.A.D. on the west bank of 
the Brahmaputra, at a village approximately 3 miles south of Mymen- 
singh, and 215 A.O.D. on the east bank. ‘That Mymensingh was geogra- 
phically unsuitable for this purpose was eventually realised, and the 
C.O.O. 215 A.O.D. was detailed to carry out an expansion of 60 
O.F.D. Chittagong into an A.O.D. 

A year later 213 A.O.D. on the Manipur Road was reorganised 
and designated 226 A.O.D. 


Formation of SEAC 


It must be remembered that hitherto the forces in Assam covering 
India and the small numbers operating beyond the Burmese border 
were commanded from India, the ultimate authority being the C-in-C, 
an appointment held since the summer of 1942 by General Sir A. Wavell. 
In August 1943, at the Quebec conference, the South-East Asia Com- 
mand (S.E.A.C.) was created under Lord Louis Mountbatten. The 
formation of this new command removed from the Commander-in-Chief 
in India all operational responsibility in Burma, but at the same time left 
him with the administrative burden, since India had то supply the 
majority of the fighting troops, the L of C troops, the training establish- 
ments, the hospitals, food (indigenous as well as imported through her 
ports) and many other supplies and stores. India had also to supply the 
main base tor the campaign.!? 


The Fourteenth Army 


Meanwhile as a result of the various conferences (Casablanca 
January 43, Washington April 43, Quebec August 43) certain decisions 
regarding policy were taken and, by October 1943, the Fourteenth Army 
started forming at Barrackpore. 

The Ordnance organisation which was decided upon was as follows : 

(a) A.O.Ds at Gauhati, Mymensingh, Chittagong, Manipur 





712 For the detailed procedure of maintaining the armies see Military Training 
Pamphlet No. 4 on “Maintenance in Eastern Theatres of War”, 1943. 
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Road and Imphal to hold a full range of stores, each with 
a vehicle company. 
(b) A.A.D. at Mymensingh, Chittagong, Manipur Road and 
Imphal. 
(c) O.F.Ds at Comilla, Gauhati, Sylhet, Fatehpura, Makum 
Tiddim, Tamu and Imphal. 
(а) A Corps Ordnance Field Park consisting of headquarters, 
° corps and army troops sub-park, and a divisional sub- 
park for each division on each of the northern and south- 
ern lines. 
(e) A mobile ammunition laboratory and inspection unit, 
laundries and salvage units. 

The main change in the organisation of each sub-park was the 
inclusion of a light section (Jeeps and Dodge weapon carriers) which could 
be thrown off by the sub-park to support an independent brigade. Owing 
to the difficulty in obtaining binned jeeps, trailers and weapon carriers, 
these light sections were not tried out long enough to prove their use- 
fulness, but the indications were that they would have been extremely 
valuable. 

In April 1944 it was decided that the AODs at Mymensingh and 
Gauhati should not hold any warlike stores, and the stocks and personnel 
were accordingly transferred to the A.O.Ds at Manipur Road and 
Chittagong. It was also decided not to raise a vehicle company for the 
A.O.D. Mymensingh. 

In March 1944, the Japanese, who by this time had doubled their 
forces, struck, carrying out a typically bold and simple Japanese tactic 
of ‘envelopment’. They cut in behind the 17th Indian Division at Tiddim, 
pushed back the Division at Tamu to Imphal, surrounded the Imphal 
plain and the garrison at Kohima and established themselves firmly on 
the road from Manipur to Kohima. 

It was during this offensive that the Ordnance personnel of No. 221 
A.O.D. at Kangla Tongbi proved that although their duties were primarily 
technical, they could also fight like soldiers when the occasion demanded. 
The A.O.D. at this place, lying on the Imphal-Dimapur road, was over- 
run by the Japanese on 5 April 1944. At that time the evacuation of the 
Depot was going on but in spite of this the personnel put up a stout defence 
and succeeded in evacuating to Imphal nearly all important warlike stores 
and 75%, of other stores.!? After the war a modest but impressive memorial 
was unveiled at Kangla Топећ:і to the memory of those who died fighting 
against the desperate Japanese bayonet charge on that day and others 
killed in the Imphal—Dimapur area between 1942 and 1945. The monu- 





13. Most of the stores recorded ‘lost’? at Kangla ТопрЫ at this time were recovered 
later on the recapture of the place during the monsoon offensive of the Allies. 
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ment surmounted by the IAOC and RAOC badges bears the following 
inscription :— 
Erected by the D.O.S. India and Members of the R.A.O.C. and: 
1.А.О.С. to the КЕТЕ of the officers amd men who gave their lives 
in the Imphal Dimapur areas during the years 1942/45 of the second 
World War. 
Triumphant over flesh and pain they died, our day of peace to gain. 

The І.А.О.С. (now known as A.O.C.) observe the ‘Kangla Tongbi 
Week’ every year from 31 March. At one time during the spring of 1944 
it looked as though 226 A.O.D. at Manipur Road might be surrounded. 
It was therefore decided to trap at Gauhati all stores and ammunition 
destined for depots at Manipur Road forward until road communications 
were георепеа 12 Lt-General Slim put the Imphal and Kohima troops on 
to air supply at once. The O.F.D. at Comilla and the detachment at 
Agartala were specially stocked to meet this commitment and an Ordnance 
Air Supply Organisation was improvised at Chittagong. This revolution- 
ary use of supply and transport aircraft changed the whole aspect of the 
campaign in Burma. A division cut off by hostile envelopment or ad- 
vancing rapidly through country in which it could not maintain its lines 
of communication by road was supplied from the air, not as a matter of 
emergency but almost as a matter of routine. On many occasions, a 
division was literally lifted into the air and transferred from one sector to 
another, and many a hard pressed garrison received reinforcements in 
this way. In the words of General Wingate, "Supply would be down the 
chimney." It was this policy, made practicable with the co-operation of 
the American air force, which was largely responsible for the final victory 
of Allies. Meanwhile, the Manipur Road depot suffered some dislocation 
owing to the flow of stores having stopped. This increased the work at 
Gauhati. The situation was remedied as soon as the Manipur Road was 
safe after the Japanese suffered their first major defeat, and withdrew 
across-the Chindwin during the monsoon period of 1944. 

In November 1944, the Fourteenth Army Headquarters moved 
forward to Imphal, the offensive against the Japanese was started and 
early in December an O.F.D. was established as far south as Indianggyi. 

The XV Indian Corps fought its way down the coast while the IV 
and XXXIII Corps advanced in the centre. After considerable fierce 
fighting Rangoon was finally recovered on 3 May 1945, though some more 
hard fighting was stil! called for to mop up the thousands of Japanese 
trying to make their way eastward across the Sittang. Preparations 
were now set on foot for landing a strong force in Malaya but this 








14. Some other ordnance units were either forced to withdraw or were cut off. For 
example in Assam the 51st, 52nd апа 53rd O.F.Ds at Tiddim, Moreh and Рае! 
were forced to withdraw stores to Imphal. In the Arakan Ordnance units attached 
to the 7th Indian Division were cut off for some weeks in the Divisional Box. 
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necessity never arose owing to the Japanese surrender in August. 

Difficulties of Ordnance :- During this time the Ordnance faced many 
difficulties which are briefly described below. 

At Chittagong the 223 A.O.D. experienced great difficulty i in finding 
sufficient trained personnel. Many Ordnance personnel were withdrawn 
from operational areas and sent to India to undergo further courses of 
training. Lack of typists and coolie labour was another difficulty. Sub- 
depots and vehicle parks were scattered over a very wide area extending 
from the Headquarters at Chittagong to approximately 100 miles along 
the Arakan Road. Ls of C were more difficult than in any other theatre of 
operations. Climate was humid and during monsoon the conditions were 
at their worst. 

Most of the new depots in Assam and Burma were literally cut out 
of virgin jungle, and it is to the great credit of all concerned that they 
worked as well as they did, and that the forces were maintained and were 
able to defeat the Japanese. Apart from the enormous difficulties of 
supplying accommodation and staff for the depots, work in the L of C 
installations was seriously hindered by the limitations of narrow gauge 
railways (designed to serve tea plantations), frequent river tranship- 
ments, an exceptional heavy monsoon and the dislocation of large parts of 
the rail communication by certain elements of the population. 


MIDDLE EAST 


The Middle East Command, comprising Egypt, the Sudan, Pales- 
tine, Trans-Jordan, and Cyprus was formed in August 1939, with General 
Wavell as its first Commander-in-Chief. 


Forces sent from Iadia and their Equipment 

The main formations despatched from India to the Middle East 
consisted of the 4th and 5th Indian Divisions. Apart from the despa- 
tch of a Brigade Group to Malaya in 1939, this was India's first 
overseas force. 

Before the commencement of hostilities, India's commitment for 
Middle East consisted of an Indian Infantry Group, which was known as 
Force Heron. This Brigade Group which included an Ordnance Field 
Depot, was despatched at the outbreak of war, and no difficulties were 
experienced by Ordnance in equipping the force with the full authorised 
scales of equipment and clothing. The advantages of a pre-arranged 
plan were again amply illustrated by the fact that not only were the units 
completed to scale but also the maintenance stores were correctly cal- 
culated and despatched. 

_ Early in 1940, a scheme was prepared to send further Brigade 
Groups to this theatre, and the actual despatch of these Groups com- 
menced.in July 1940. 
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The majority of these fighting units existed in peace-time and no 
great difficulty was experienced in equipping them to scale. In the case, 
however, of ancillary units, these were mostly organised on special war 
m which о i oe re-adjustment of the 
scales of mobilization cquipment he or them in peace. Further 
there were a number of ancillary units for шийше existed снуе 
war establishments nor holdings of equipment. These were equipped by 
utilizing mobilization equipment of non-existent units which was held 
before the war in readiness for probable operations on the North-West 
Frontier, 

As with all other despatches of forces from India, considerable diffi- 
culty was experienced in providing weapons for these formations, especially 
light machine-guns, mortars and anti-tank rifles. Additional fire- 
power was partly made good by the authorisation of Vickers ma- 
chine guns to Infantry Battalions. In fact when the 4th Indian Division 
went overseas it had very little modern equipment. “ None of the 
officers or men had ever handled an anti-tank rifle or a mortar. There 
were no.motor vehicles and no trained drivers. Though the reorganisa- 
tion of the Indian Army from an animal to a mechanical transport 
basis was sanctioned, equipment had not yet begun toreach India. On 
arrival in Egypt, vehicles and weapons were issued as they were received 
and the units were trained. Desert warfare is very different from moun- 
tain warfare, and yet these men showed astonishing quickness in picking 
up the new tactics, knowledge of the new weapons, and maintenance of 
motor vehicles.''!5 

АП units, however, were despatched with weapons at a scale agreed 
upon by the War Office and India. At this period, automatic weapons 
were not authorised for the majority of ancillary units, and this enabled 
India's limited resources of these weapons to be allotted to fighting units. 
No Thompson machine carbines were available at this stage of the war 
for issue to any units despatched overseas from India. 

Many additional articles of equipment, for example, Chaguls, 
camouflage equipment, M.T. vehicle sand equipment, paint for de- 
ceptive painting of vehicles etc. were authorised for these forces. None 
of these articles formed part of the normal war equipment of units in 
India and had to be specially provided. As a result,. these stores were 
often not available in time for issue to individual units prior to embarka- 
tion and had later to be despatched in bulk for. distribution to the units 
overseas. 

It may be stated, however, that with minor exceptions, all units 
of this force were adequately equipped with all items of uncontrolled 
equipment and clothing. But this was only made possible by the uti- 





15.. The Tiger Strikes, (preface page xi). 
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lization of equipment which had been provided in peace and held for 
units which were to be formed on general mobilization for service on the: 
North-West Frontier of India. 

As agreed upon with the War Office, maintenance stocks of general 
stores, ammunition, М.Т. Stores and clothing were despatched with each 
echelon of these forces. In addition, a ‘ pool’ of special items likely to 
“Бе required in an emergency, such as additional tentage to supplement 
the field service scale, reserves of clothing and equipment to replace that: 
which might have become contaminated by gas, were also despatched. 
In every case, these stores and clothing were made available from war 
maintenance reserves which were held in peace-time in. Ordnance 
depots in India for a war on the Frontier. . 

This, as may be well imagined, reduced holdings of these reserves to 
a low level, and in certain instances completely consumed them. 

Subsequent maintenance of the force during the first three months 
overseas was met by shipments from India of calculated requirements of 
all items without demand. Thereafter, demands were placed on India 
for articles which it was known that India could supply, and on Middle 
East for the remainder. 

The Ordnance stores and ammunition units which accompanied 
this force were one Base Ordnance Depot and one Base Ammunition 
Depot. These two installations were organised on a spécial war estab- 
lishment and the personnel had to be provided. by Static Ordnance 
Depots in India. No personnel of any kind had either been provided in- 
peace or earmarked for these installations, and, as their formation followed 
soon after the outbreak of war, all the personnel were taken from the 
peace-time establishment. This resulted in depots in India working 
at a higher pressure than normally with a greatly reduced staff which 
could not be augmented until a much later date. 

I.A.O.C. 2nd-Line repair units were provided in India for the . 
complete force sent to the Middle East. These consisted of a number 
of Indian Ordnance Mobile Workshop Companies with each division, 
depending on the strength of the divisional troops. Owing to the short | 
interval between the time Ordnance took over the responsibility of provid- 
ing 2nd-Line Workshops and the date of despatch of this force, these 
workshop units were comparatively new units with little operational 
experience, especially in the repair of weapons, artillery equipment and 
scientific instruments. As in the case of Ordnance stores and ammuni- 
tion units, the formation and despatch of these I.A.O.C. Workshop units 
robbed India of a large percentage of skilled personnel. 


EGYPT 


Thus, when the 4th Indian Division reached Egypt in August 1939, 
it had only two inexperienced mobile workshop companies as its sole 
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field workshop resources. When in October 1940 a revised system of 
technical maintenance was introduced in India, Ordnance workshop 
units overseas were also revised. It was then decide rai in à 
despatch to the 4th Indian Division in Egypt one лын К жен 
Company and опе divisional-headquarters Light Aid Detachment. 
These units were completed in India except for workshop lorries as the 
lorries available in India at the time were not fitted with sand tyres. Ac- 
tually two workshop companies were despatched from India in October 
1940 and the repair resources of the 4th Indian Division were re-organised 
into five workshop companies. The new organisation worked very 
well. 

The workshop organisation in Egypt was faced with certain diffi- 
culties peculiar to the terrain. For example, considerable work had to 
be done practically on all vehicles in order to adapt them to desert con- 
ditions. Moreover, a high standard of map-reading and driving by 
compass had to be developed for operations on an almost ‘ featureless’ 
desert, and the vehicles had to be dispersed as a precaution against air 
attacks. Considerable intensive training was therefore carried out and 
soon the workshop personnel were looking forward with confidence to the 
impending fighting. 

It was not long before the fighting occurred resulting in a resound- 
ing victory to Allied arms at Sidi Barani in December 1940. In this 
and other battles in North Africa, the movement of units was so rapid 
that the Ordnance workshops were hard pressed in maintaining the pacc. 
The absence of a wireless link proved another handicap. The system 
followed therefore was that a representative of the workshop was posted 
to Brigade headquarters to report back casualty-vehicles immediately 
after an action. On receipt of his report the light repair section moved 
up to the site of the casualty and either repaired the vehicles or made ar- 
rangements to have them sent back to the workshop. 

Another great difficulty experienced was in respect of the supply of 
spare parts. This was due to the fact that there were no Ordnance Field 
Parks or any similar organisation holding technical stores of Indian- 
pattern vehicles. 

After the bzttle of Sidi Barani the 4th Indian Division was ordered 
to the Sudan but the workshop units forming part of it continued to re- 
main with it. Earlier the 5th Indian Division had been operating there. 

No third-line repair organisation was sent to this theatre by India. 


THE SUDAN 


When Italy entered the war in June 1940 she had nearly a quarter 
of a million troops in her East African Empire. As against these over- 
whelming numbers the Allied forces comprised only three British bat- 
talions and the Sudan Defence Force. These were later reinforced by the 
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215 Mahrattas from Aden. Meanwhile the 5th Indian Division was 
getting ready in India and was sent to the Sudan in September 1940. 
'The Division was moved up to the frontier when it was widely dispersed, 
a part watching the Italians at Gallabat, part at Gedared and Butana 
Bridge, while some detachments were sent to Khartoum, Atbara, the 
Sennar Dam and Port Sudan. It can well be imagined how difficult 
must have been the task of Ordnance to servesuch widely dispersed units. 

On arrival in the Sudan, the 5th Indian Division discovered that 
it was thrown on the meagre Ordnance resources of the Sudan, maintain- 
€d for the Sudan Defence Forces, a body that rarely worked in formations 
larger than a company. Indian Ordnance units authorised for the Sudan 
were a few mobile workshop companies, one Advanced Ordnance Depot 
and one Advanced Ammunition Depot. In addition there was an 
Advanced Ordnance Workshop of the R.A.O.C. АП these resources 
combined were insufficient to cope with the Ordnance work,! and the 
personnel had to face this and many other difficulties such as :— 

(i) When in September 1940 various British units joined the 
5th Indian Division, no war equipment tables (W.E.Ts) 
were available for them at Khartoum”, 

(ii) Ordnance stores were located at Atbara and the ammu- 
nition was at Khartoum, with a poor train service between 
the two. Stores had often to be supplied to troops at a 
distance of 300 miles from the depots!?, 

Otber difficulties arose from the fact that the responsibility for 
supply was divided between the R.A.O.C. and І.А.О.С. and that the - 
R.A.O.C. was at that time (October-November 1940) still using peace- 
time accounting systems. Іп addition, the British . апа Indian М.Т. 
equipment varied, and the right-hand rule of the road prevailed instead 
of the left-hand rule to which the Indian drivers were used. 

The same difficulties were experienced by the 4th Indian Division 
also when it came to the Sudan. 

However, by dint of consfant improvisation the Ordnance units 
competed, not altogether unsuccessfully, with the situation. Every 
eflort was made to overcome the difficulties described above and to 
make the troops ready for war. Offensive patrolling began in Novem- 
ber and December with an attack on Gallabat in the beginning of Novem- 
ber by the Garhwallis. On account of their broad-brimmed hats the 
Italians reported that Gallabat had been attacked by an “ Australian 
division ". On 19 January 1941, the advance began on Kassala en route 
to Agordat and Keren. During the campaign, the Ordnance accompanied 
the troops to Kassala and from there to Agordat which fell on 1 February. 





I6. No Ordnance Mobile Workshop was sanctioned for the Sudan. File 7842/W.D. 
17. 7841. W/D НО 5th Ind. Div. Ord. Branch, 
18. Ibid. 





D.A.D.O.S. gets ready to issue steel helmets in Tessenoi, Eritrea; March 1941 





An old wrecked truck is brought in the workshop for repairs 
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From Agordat to Keren and other parts of Eritrea also the Ordnance units 
accompanied the troops. 

During all these operations the Indian soldiers fought gallantly 
and won everlasting glory for Indian arms. The LA.O.C. which was 
responsible for equipping and maintaining these forces—both Indian 
and foreign, can rightlfully claim its share for these and other outstanding 
victories in Africa. 

After the occupation of Kassala and the advance into Eritrea the 
Ordnance situation improved considerably. ‘This was due to the follow- 
ing reasons :— 

(i) Тһе danger of the destruction of railway bridges around 
Khartoum and Atbara and between these two places 
was gone as the hostile air-bases were pushed further from 
these places. 

(ii) The railway was linked up from Aroma to Butana Bridge 

‘through Kassala. | 

Gii) The storing problem was reduced as, on account of active 
operations, the stores had to be issued to the troops in large 
quantities. 

As a result of this improved situation, some re-organisation of the 
functions of the depots at Atbara and Gordon’s Tree (Khartoum) was 
made. The principle followed was that as a rule, Atbara should have 
general stores and Gordon’s Tree M.T. stores and ammunition. There 
were exceptions to this rule but on the whole an effort was made to 
adhere to it. A provision section was added to each depot. 

The advantages gained by this re-organization were :— 

(i) Double the number of personnel was made available in 
each A.O.D. for looking after the same number of items. 

(ii) All demands from units went direct to the depot holding 
the stores required so that no time was lost in finding out 
what might be held in another depot. 

(iii) Provision was immensely simplified as each depot had its 

| provision section, the existing provision section consisting 
of two distinct parts, one dealing with M.T. and the other 
with stores of Vote 7, 8 and 9. 

(іу) Double-handling of stores by having to divide receipts at 
Wadi Halfa, Port Sudan or at the receiving depot, was 
eliminated. 

(v) Work on stocktaking, posting and placing demands was 
greatly reduced. 

(vi) Distribution of stores was simplified and the stock position 
of any item could be known without delay. It may be 
mentioned here that the telephone service between Atbara 
and Khartoum was good. 
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By the second week of April 1941, all Eritrea was conquered апа. 
large stocks of Italian war material and vehicles fell into Allied hands. 
These were all to be dealt with by the Ordnance. 

After the capture of Asmara and Massawa, a survey of Ordnance 
made it clear that an Ordnance Depot, Ammunition Depot and Ordnance 
Workshop were needed in Eritrea to serve the troops there and to make 
as much use as possible of captured stores. No. 11 Field Depot I.A.O.C. 
(3 officers and 59 O. Rs) was asked for and obtained from India to pro- 
vide an Ordnance Port Detachment for Massawa and to form the nu- 
cleus of depots at Asmara, and this nucleus was reinforced by other 
personnel from Atbara, Khartoum and dumps which had since been 
closed down, so that by July there were 358 Ordnance personnel, ex- 
cluding workshops in Eritrea. 

With regard to workshops, the Rear Section of No. 1 A.O.W. at 
Atbara was ordered to close down ; the majority of M.T. fitters posted to 
Khartoum to reinforce the Advance Section, whilst the officers, Warrant 
and non-Commissioned, Armament Artificers and Armourers went to 
Asmara to take over and supervise the working of Italian workshops with 
Italian personnel. This work was most successful and many captured 
vehicles were put on the roads ; urgently required stores were manufactur- 
ed and guns, L.M.Gs, rifles etc. repaired. "There were some 1,000 
Italian workmen employed in Asmara during an 8-hour day, six days 
a week, with occasional overtime, whilst at Atbara there was merely 
a general workshop for the repair of Vote 7 and 8 stores run by the 
C.O.O. with local labour. 

Ordnance at Khartoum, however, experienced празен іе diffi- 
culties in the matter of accommodation at this time on account of a large 
number of prisoners of war coming in.!* Other difficulties experienced in 
the Sudan at this time were :— 

(8) Sufficient advance information of new units arriving in 
Africa was not given. Often the first indication cf the 
presence of a new unit wes when a demand was presented 
for stores, as for example in the case of Cape Corps M.T. 

(ii) The type of vehicle used by new units was not in common 
use in the Sudan—e.g. spares for Karrier Spider and 
Bedford did not exist. 

(iii) Supply of vehicles was from different sources—e.g. India 
had to be requested for American vehicles, England for 
others and the Middle East Command for emergency 
demands. 

ау) Тһе 5th Indian Division formed five mobile workshop 
companies from three existing ones. The result was that 
all the five were re weaki in personnel, equipment and vehicles. 


19. File No. 601/7822/W.D. 
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(v) There was no line of communication Recovery Section 
in the Sudan. 

Towards the end of 1941, when the military situation had altered 
it was decided by the Middle East Command that the Sudan should have 
only skeleton staff sufficient to receive stores in bulk and despatch them, 
thus releasing personnel for service elsewhere. 

At the conclusion of these operations, the staff of these units was 
retained by the Mideast Command and dispersed to fulfil the needs of the 
R.A.O.C. organisation. India was, however, forced to press for their 
return in order to meet the requirements of personnel in depots in India, 
the staff of which had been reduced to a dangerously low level by this 
time, owing to the despatch of further Ordnance personnel to other theatres 
of war, and to the increase of Ordnance commitments in India. 


IRAQ AND PERSIA - 
Political Situation in April-May 1941. 

There was a treaty between Iraq and Britain which, among other 
things, provided for the maintenance of British troops in the country in 
case of war or threat of war. In the first week of April 1941, a group 
of officers overthrew the government in Iraq and set up Syed Rashid Ali 
el Gilani as the new Prime Minster. Rashid Ali declared that he would 
abide by the terms of the treaty, but when the British landed a brigade 
group at Basra on 18 April and some reinforcements a little later, he 
threw off the mask of friendship. Relying on German promises of 
help, the Iraqi artillery began a bombardment of the British airfield and 
cantonment of Habaniya, west of Baghdad on 2 May. Rashid Ali’s 
regime was however, short-lived. A force from Basra and another 
advancing from Palestine soon disposed of the ‘ rebellion °’, the Regent 
who had been absent from the capital at the time of the coup d'etat re- 
turned and all was quiet again. 

It was during those disturbed days that the first Ordnance depot 
to be formed in Iraq arrived there from India. The Indian troops had 
very little share in this campaign's fighting, but the India Command was 
concerned more with the fact that the Iraq Command was transferred to 
the control of the C-in-C in India, to whom also fell later the conduct 
of operations in Iran. Subsequent to this, Indian troops took part in 
two expeditions from Iraqi territory, the first into Syria and the second 
into Iran. 


Formations and Units Sent to Iraq and Persia. 

The main formations despatched from India to Iraq and Persia 
were the 6th, 8th and 10th Indian Infantry Divisions and the 31st Indian 
Armoured Division. A large number of ancillary units mainly required _ 

20, -This control was relinquished in 1942. 7 
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for the Base and Line of Communication organisations were also des- 
patched. 

At the time of departure of the first contingent of troops to Persia 
and Iraq in April 1941, this was the only overseas area which was 
regarded as India’s entire responsibility for supply and for the 
provisions of the whole supply organisation. It may, therefore, be re- 
garded as India's largest overseas commitment, both as regards I.A.O.C. 
personnel and equipment. 

The formations were despatched as Brigade Groups at varying 
intervals from April 1941 onwards, and India undertook to equip the 
units completely according to War Equipment Tables. In cases where 
units left India deficient of some equipment, such deficiencies were com- 
pleted and sent on to them as stocks became available. — 

With the exception of controlled stores, in particular weapons 
and certain items of which a temporary shortage existed, the majority 
of units were sent from India fully equipped according to the war scales. 
The scale of weapons taken by units was as detailed by the General 
Staff ; it varied considerably with each Brigade Group, but was deter- 
mined by the stock available in India at the time of departure of units. 
In many cases Thompson Machine Carbines, mortars and anti-tank 
rifles were not available for issue as no stocks existed. The arrival of 
consignments of weapons in India was carefully watched and issue was 
ofien made to units at ports at the time of embarkation. The arrival 
of a large consignment of Thompson Machine Carbines during the 
summer of 1941 necessitated a number of armourers being despatched 
to Bombay to clean and assemble them for immediate issue to formations 
embarking, and in one instance an instructor proceeded overseas with the 
force to afford training in the use of this weapon during the voyage. 
On another occasion, it was found necessary to despatch by air from 
. Northern India to Karachi a small consignment of anti-tank rifle ammu- 
nition for issue to a unit. These incidents prove the difficulties exper- 
ienced by India in the equipping of forces for overseas and the measures 
adopted in an endeavour to overcome them, especially in respect of 
imported articles. 

Difficulties in regard to the issue of uncontrolled stores and stores 
of indigenous supply were not uncommon but were mainly overcome by 
the issue of suitable substitutes, by expediting factory and trade output, 
by local purchase and by the strict priority of issue of items of equip- 
ment in short supply. А similar procedure could not, however, be 
adopted in the case of imported weapons and articles as stocks were un- 
obtainable in the country and suitable substitutes could neither be issued 
nor purchased. 

Lack of buildings overseas necessitated heavy shipments of tentage to 
Iraq; these demands, coupled with numerous requests for additional water- 
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supply stores and many other types of stores not normally authorised 
for units as war equipment, as well as the equipping of a large Inland 
Water Transport organisation, were a continual drain on India’s resources. 

The need for the immediate despatch to Iraq of two British forma- 
tions further increased the supply problems. The completion of these 
two formations to war scales of equipment was only made possible by 
utilizing equipment which had actually been earmarked for other urgent 
requirements. | 


In Iraq 

No. 2 I.A.O.C. Depot arrived in Iraq іп Мау 194121, The political 
situation was tense, and dock labour was on strike. The disembarkation 
however took place without incident, a number of Norwegian and 
Czecho-Slovakian refugees, who were en route to the U.K., lending a 
helping hand. 

Based on the Indian W.E. this depot was a self contained unit, 
comprising a headquarter and No. 1, 2 and 3 Sub-depots and a Returned 
Stores Depot (R.S.D.). 

Owing to the political situation, all previous plans regarding its 
location had to be discarded and a permanent location was eventually 
found at Shaiba near Margil where there was an R.A.F. station. Covered 
accommodation was not available in the beginning and owing to the 
perimeter being small, dispersion of stocks according to Magazine Regula- 
tions was not possible??. Ammunition was stored in pits, which were closer 
to each other than is desirable. Some attractive items of stores including 
armament and scientific goods were kept in a building in the R.A.F. 
Area at Margil, and other stores (about 60% of the total) were stored 
in the open at Shaiba. The large sea-plane hangar at Margil which was 
originally allotted for a third line workshop, could not be utilised for the 
purpose as it was occupied by the Iraq Levies (which had remained 
loyal), and was considered an easy target from the air. 

The layout of this depot was based on the conventional plan of 
three rail-served sub-depots and an R.S.D. within a perimeter of approxi- 
mately 7 miles®*. Conditions during the first six months could hardly have 
been worse, since day temperatures’ rose to as high as 125 degrees in the 
shade—and the only protection was found to be in tents. There were also 
daily sandstorms lasting from six to eight hours at a time from which 
there was no protection. The depot had no lifting equipment, no racking 
and no bins (the latter were improvised from packing cases and petrol 
tins). Nor was there any timber available for dunnage. Worse still, 
21. ‘The account is based on War Diaries of Ordnance generally, but particularly on 

File No. 601/7823/WD, Part A. 


22. It was not until September 1941 that the erection of a store house was begun. 
23. For further details of the depot organisation in Iraq see File No. 601/8177/H. 
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in the early days there was no local labour. All the off loading and stack- 
ing of stores had to be carried out, in these deplorable conditions, by 
Ordnance personnel, assisted by infantry units whenever available. 

In July 1941, the B.O.D. was augmented and reorganised to consist 
of headquarters and two Indian Ordnance Stores Companies. Later 
other Ordnance units arrived to supplement the existing strength. 

By this time plans were well advanced for the establishment of the 
first Advanced Ordnance Depot, and a permanent site at Mussayab, some 
50 miles south of Baghdad, was occupied in August. Plans were also pre- 
pared for the establishment of an Ordnance depot at Ahwaz. This was 
designed to develop into a Base Ordnance Depot to support operations 
in-Iran, should the Axis powers break through the Caucasus mountains. 
At this time (July-August 1941) there was no Ordnance Workshop 
in Basrah and no Advance Base Ordnance Workshop at Baghdad. 
This meant, in other words, that no third line repairs to guns, 
vehicles, tanks, or small arms could be carried out in Iraq by the I. A.O.C. 
until the B.O.D. promised by the U.K. and an A.B.O.D. expected from 
India could be in position. 

The policy agreed upon by the War Office and India for the main- 
tenance of Ordnance equipment etc. in Iraq was that India would be 
responsible for the maintenance in every respect of all land forces forming 
part of the British forces in Iraq and for the supply of initial stocks 
required, except in the case of items of U.K. supply for which the War 
Office was responsible. Maintenance of the Royal Air Force in Iraq in 
respect of all common user items was also the responsibility of India. 

The maximum authorised holdings of ammunition and Ordnance 
stores in charge of Ordnance in Iraq were as follows :— 


Base or General Staff reserves 3 months. 
Store Margin 1 montbh.?* 
Maintenance period 1 month. 


In respect of controlled stores, which term included all major 
items of Ordnance supply, for example, guns, wireless sets, signal stores, 
rifles, machine guns M.T. vehicles, ammunition and explosives, etc., 
stocks were limited to Reserves, that is їо say 3 months holdings. Further 
to the holdings shown above, a Repair Margin was held of certain items 
to enable advance replacement of repairable stores to be made overseas. · 
It was not always possible to despatch this quota of maintenance stocks 
with the troops at the time of embarkation. In such cases War Office 
and India later despatched stocks to the Base Ordnance Depot to bring 
the holding up to the authorised scale. 

In addition to the initial stocking of Base Depots, arrangements 
were made by War Office and India to despatch automatically monthly 
shipments in respect of uncontrolled stores only. Subsequent replenish- 








24. Increased to 3 months under orders from War Office in January 1942. 


INDIAN ORDNANCE OVERSEAS 1939-42 201 


ments of stocks of both controlled and uncontrolled items were effected 
by demands from the Base Provision Officer, Iraq, on War Office for 
items of U.K. supply and on D.D.O.S. (Provision) India, for items of 
Eastern Group supply. In the case of ammunition, replenishment was 
made against weekly expenditure figures cabled to War Office and India 3 
replenishment demands for controlled stores other than ammunition wer 

also submitted by cable as and when necessary. : : 

Copies of all demands sent by the Base Provision Office (Iraq) to 
the War Office were also sent to the D.D.O.S. (Provision) India. These 
demands were scrutinised by India, and any item which could be issued 
from India out of those in Eastern Group supply was issued and War 
Office informed accordingly. 

As regards Ordnance Stores and Ammunition units, India’s primary 
commitment for Iraq during 1941 was Force Sabine, consisting of three 
Indian Infantry Divisions to which was added an Armoured Brigade 
Group. To meet this commitment India had planned to provide the 
following third-line establishments :— 

Base: Headquarters No. 2 Base Ordnance 

Depot. Nos. 1 & 2 Ordnance 
Stores Companies. 
Headquarters No. 2 Base Ordnance 
Depot. Nos. 1, 2 апа 3 Ammu- 
nition Companies. | 

Advanced Base Н.О.: No. 11 Advanced Ordnance De- 

pot. One Ordnance Stores 
Company. 

Н.О. No. 11 Advanced Ammuni- 
tion Depot. One Ammunition 
Company. | 

Construction work was begun and by September 1941, the posi- 
‘tion of constructions was as under :— . | 

Shaiba: B.O.D. One workshop building 

and one store room were started. 
One railway spur each ran into 
the final sites of 1, 2 & 3 sub- 
depots. 

B.A.D. No buildings started. The main 
railway spur running the length 
of the depot was nearly complet- 
ed. ; 

Baghdad: ABOD & ABAD were located in 
very congested areas in the 
Cotton ginnery. 

On account of the various shortages and difficulties encountered, 


202 IAOC 


the principle which guided I.A.O.C. was “THERE 18 A NEXT BEST SOLU- 
TION TO EVERY PROBLEM." 

The whole of the personnel required to meet these establishments 
could not be provided initially, but they were being brought up to 
strength during 1941 as the forces in Iraq numerically increased. With 
the anticipated output of trained personnel from Ordnance training es- 
tablishments in India and with the arrival of British Ranks from the 
U.K., it was planned to complete the Ordnance supply installations by 
January 1942. The entry of Japan into the war in December 1941 
necessitated certain personnel meant for Iraq being diverted to Burma, 
Malaya and Ceylon, and it was not until late in 1942 that the opu. 
were brought up to authorised war establishment. 

These Ordnance and Ammunition Depots were located as under :— 

No. 2 Base Ordnance Depot, Shaiba (15 miles N.E. of Basra). 

No. 2 Base Ammunition Depot, Shaiba (2 miles North of the 
base Ordnance Depot). 

No. 11 Advanced Ordnance Depot, Baghdad. 

No. 11 Advanced Ammunition Depot, Baghdad. 

Owing to the length of the Lines of Communication in Iraq, certain 
small Ordnance stores and Ammunition Depots had to be set up at 
Khanaquin, Ahwaz and Khurramshar. No separate establishment was 
provided for these depots and the personnel had in all cases to be found 
from those of the Base Ordnance and Ammunition Depots. 

In early 1942 steps were also taken to establish A.O.D’s at Mossul 
‚апа Kirkuk. However, none of these plans fully matured and the final 
set-up at each place was a railhead Ordnance Depot. Similar units were 
established at Khanaquin, 100 miles north-east of Baghdad and Teheran 
and a roadhead Ordnance detachment was set up at Tanuma across the 
river from Basra. 

Laundries, Salvage units, Mobile Cinemas, Ordnance Field Parks, 
Recovery Companies and Officers’ Shops were other types of units which 
India had to find. None of these were included in India’s normal peace 
organization or pre-war expansion plans. 

By April-May 1942, eight mobile cinemas were operating in Iraq, 
showing mostly Indian films which were very much appreciated. 

The mobile laundries did very useful work, one of them being 
engaged in washing clothes at Teheran for Poles evacuated from Russia. 

1.А.О.С. 2nd-Line Repair Units were provided by India for the 
complete forces sent from India. These consisted orginally of four Indian 
Ordnance Mobile Workshop Companies per Division plus four Mobile 
Workshop Companies for L of C and Base Troops. A small recovery 
element existed in each Workshop Company, and one standard and one 
modified L of C Recovery Company was also sent. 

Subsequently, the repair and recovery facilities were reorganised 
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on the basis of three Mobile Workshop Companies per Division and 
one Workshop Section per Brigade. India sent out one Divisional 
Recovery Company per Division. 

No 3rd-Line Workshops were provided by India for this theatre 
as the manpower and equipment did not exist. The War Office accepted 
this commitment; but it was nine months before the first units arrived, a 
further three months before they started work and then only in a very 
modified way due to lack of accommodation. ` 

Meanwhile, it was discovered that there was in the Iraq Army an 
efficient general workshop at Baghdad which, with a little expansion, 
could become capable of undertaking 3rd-Line repairs and there was 
also a rifle factory belonging to the Iraq Government, at Mussayab, 
which was fitted with British machinery. An agreement was concluded 
with the Iraqi authorities in September-October1941 under which work 
` orders were placed on these installations. Essential supervisony staff 
to oversee the proper execution of such orders was also permitted to be 
placed there under the agreement. 

Аз a result of this lack of heavy-repair facilities, two of the Indian 
Ordnance Mobile Workshop Companies were converted into static 
shops and by the employment of local labour and the local purchase of a 
certain amount of machinery, these two units dealt with the 3rd-Line 
repairs of the force pending the arrival and establishment of the Base 
Workshop from U.K. This 3rd-Line repair organisation started 
functioning at Basra, Baghdad and Kirkuk by October 1941. 

At one time India suggested that vehicles for heavy repair might 
be evacuated but only 30 such vehicles were actually sent back. It was 
then decided that this was not an economical proposition. That this was a 
correct decision is borne out by the fact that after twelve months when 
the Base Workshops started to function only 600 vehicles were await- 
ing repair out of a total vehicle strength of about 20,000. 

The transfer of the operational control of Iraq and Persia to the 
G.O.C. Middle East in early 1942, also relieved India from the ad- 
ministrative control of these theatres of operation.?? With the transfer 
of this control, changes in the supply and maintenance of forces in Iraq 
became necessary. Тһе following procedure was agreed upon with the 
Middle East Command for the despatch of new formations sent from 
India and the continued responsibilty in so far as maintenance was 
concerned for formations already in Iraq :— 

India was to continue to be responsible, as far as stocks permitted, 
for equipping units to the full scale in accordance with the War Equip- | 
ment Tables prior to embarkation. Where this could not be arranged 
25. With effect from 16-9-42 the forces in Persia and Iraq were separated from M.E.F. 


and formed into an independent command under the direct control of the War 
Office. 
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before embarkation, it remained India's responsibility to despatch 
overseas, as stocks became available, items of Eastern Group supply. 
The War Office was to meet the requirements of stores in respect of 
U.K. supply. 

Similarly, India was responsible for supplying five months' (3 
months' in the case of controlled stores) initial maintenance and reserves 
of items of Eastern Group supply for these forces. War Office was 
responsible for providing ‘the initial reserves and maintenance for 
items of U.K. supply. Тһе War Office for U.K. items, and the Central 
Provision Office for Eastern Group items, were together responsible for 
subsequent maintenance. 

In respect of forces in Iraq prior to the relinquishment of control 
by India to Middle East, India had already made provision for equipment 
of Ordnance supply up to the end of 1942, and the maintenance of 
Iraq, therefore, remained India’s liability for this period. An agreement 
was reached whereby all indents received in India from Iraq would be 
met from India’s stocks and, if not available from this source, passed 
to the Central Provision Office for compliance. 

The arrival of further British Ordnance units enabled No, 2 ТАОС 
BOD to be reorganised as a BOD (RAOC) by February 1943. 

The reduction of the Persia and Iraq force on completion of the 
African campaign, and the removal of the threat to the Caucasus, left 
large surpluses of stock in Persia and Iraq. These depots had been 
scaled during the build-up period to maintain sixteen divisions. A 
back-loading programme was carried out, surpluses being disposed 
of under instructions of the War Office, HO Middle East and the 
CPO in India. 

With the exception of the Indian Base Ammunition Depot, all 
personnel of the Indian Base and Advanced Base Ordnance Stores and 
Ammunition organisations remained in Iraq until early 1944 when 
they were evacuated to India. Personnel of the Base Ammunition 
Depot remained in Iraq and were absorbed into the RAOC organi- 
sations there. | 

No other Ordnance units were evacuated to India as а result of 
the change-over of control. 

In the end, it would not be out of place here to mention one 
incident, which illustrates how well served and well equipped were the 
troops in this theatre for which credit must go to the Ordnance organi- 
sations. In June 1941 Germany attacked Russia, and Britain decided 
to help her. In order to give effective help it was necessary to open an 
avenue to Russia's backdoor, that is to the Caspian ports and the 
Trans-Caucasian Republics. German influence in Persia had therefore 
to be eliminated. For this purpose the 8th Indian Division started 
operations in Iran in August. and the Russo-British forces soon occupied 
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the whole country. During these operations, the Indian force went 
into action so well equipped that the D.A.D.O.S. (India) received only 
one telegraphic demand for stores and no indents for replacements.?$ 


IN FRANCE 


During that period of the war which was dubbed by the American 
journalists as the “phony war" in the winter of 1939-40, Britain had 
sent her Expeditionary Force (B.E.F.) to the continent. During the 
winter, the worst for many years, the highly mechanised B.E.F. had been 
badly handicapped by mud and snow. Under such conditions when 
large motor vehicles could not be used with advantage the value of 
horses and mules was realised and India was asked to send two thousand 
mules, with drivers, to France as soon as possible. 

Such a force was quickly assembled in India and was named 
‘K—6’. It consisted of the Force Headquarters, with four Animal 
Transport Companies (Mule), a Supply Depot Section, an Advance 
Remount Depot, Reinforcement Unit and a Hospital Section. It sailed 
from India for Marseilles on 8 December 1939, arriving there on 26 
December.?? 

АП units of the Force were organised on Special War Establish- 
ments. This necessitated the preparation of special war equipment 
tables. All Animal Transport Companies (Mule) were organised on 
the basis of one pack and three draught troops. There was опе driver 
for two pack mules instead of one for three as was normal till then. 

At the request of the War Office, six months’ maintenance stores 
were despatched with the Force amounting to approximately 195 tons 
dead-weight, equal to about 550 shipping tons. 

All personnel of the Force were clothed to a special scale which 
included the following in addition to the Indian winter scale of 
clothing. :— 


Kit Bag 

Leather Jerkin 
Cape Waterproof 
Serge Jacket 
Greatcoat with two 


| 
thicknesses of | 
| 
3 


Barrack Blanket 1 | 
1 
1 
1 
1 


per individual. 


flannel 1 

Knife 1 
In March 1940, a further three months’ maintenance stocks of 
items of equipment indigenous or peculiar to India were despatched, 








26. 601 [1844/ War Diary of Ordnance Branch, 8th Indian Division. 
27. Тһе strength of the force was 22 officers, six British Warrant Officers, 1800 VCOs 
and other ranks and 2000 horses and mules. 
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and it was agreed that further issues from India would be restricted to 
quantities actually demanded by No. 2 Base Ordnance Depot, B.E.F., 
France. 

In April 1940 a request was received from India Office to re- 
organise the pack troop in each Animal Transport Company into 
draught. This was agreed to by India and the additional equipment 
required for the conversion was despatched in May 1940. 

Мо major problem was encountered by Ordnance in equipping 
and despatching this Force overseas. This was chiefly due to :— 

(2) The major portion of the Force being existent in peace- 
time and located on the North-West Frontier where they 
were authorised to maintain the full scale of war equip- 
ment. 

(4) The majority of the equipment authorised being indigenous. 

This Indian force served in France during the first year of war 
on the Western front. During the withdrawal in 1940 one company 
was cut off and most of its personnel became prisoners of war. The 
remainder was evacuated through Dunkirk to England where it was 
given training with the British Home Defence forces, and was redesign- 
ated as the ‘Indian Contingent, K-6’. The force returned to India 
in February 1944. 


ORDNANCE IN CEYLON AND ANCHORAGES 


The main forces despatched to Ceylon from India comprised 
the 34th Indian Division less one Brigade (Scheme Lancelot) which left 
India in November 1941 and the 20th Indian Division (Scheme 
Controlled} which left India in June-July 1942. 

The units despatched to the various Anchorages consisted of 
Heavy Coast Artillery, Artisan Works Units and an Indian Infantry 
Battalion with the necessary administrative services. 

Prior to the despatch of the 34th Indian Division from India, the 
supply and maintenance of Ordnance stores to units in Ceylon was an 
‘Imperial responsibility. As the number of units comprising the Ceylon 
Garrison was small, the R.A.O.C. organization there consisted of a small 
R.A.O.C. Depot, whose responsibilities were confined to the mainten-. 
ance of Coast Defence equipments. 

This R.A.O.C. organization was totally inadequate to cope with 
the increased activities on the arrival of a force from India. Two 
Ordnance Field Depots (Nos. 9 and 12) were accordingly included in 
the composition of the force troops despatched with the 34th Indian 
Division. These two depots were initially located at Colombo and 
Trincomallee. Section Recovery Companies were despatched later 
and arrived’ at these stations in January 1942. 

The despatch of this Force «quickly followed the despatch of а 
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number of Brigade Groups to the Middle East, Far-East and P.A.I.C., 
with the result that India's stocks at this period were reduced to an 
extreamly low level, especially in regard to weapons, scientific stores 
and other equipment of U.K. origin. The weapons taken by units 
had to be restricted to the following :-— 


Pistols & Rifles — Full scale. 

M.M.Gs. Vickers 6 ] 

L.M.Gs. А 

Carbines 2 per battalion. 

Mortars 3-in. % 

Mortars 2-in. 1 J 
All other 1 Pistols & Rifles ...... Full scale. 
H.Qs. & Units | LMG: эзше» ә» Modified scale for 


each. 

No anti-tank rifles were available for issue to any unit. 

The issue of M.T. vehicles was now becoming increasingly difficult. 
A number of the units proceeded without these and arrangements had 
to be made to requisition a considerable number in Ceylon. for issue to- 
units. 

Initial maintenance of the Force was decided in consultation 
with the War Office and briefly was as follows :— 


Nature of maintenance Country of 
Supply 
Ammunition = - India 
Controlled and сопа stores of Eastern 
Group supply P zis India 
Miscellaneous М.Т. Stores of Eastem Group - 
supply 2s T India 
M.T. Vehicles of U.K. supply and spare parts 
thereof aw - U.K. 
Controlled and Uncontrolled stores of U. K. 
U.K. 


supply 


Subsequent maintenance of the Force was effected Бу the 
Provision Office Ceylon submitting monthly demands on D.D.O.S.(P.) 
India, for all items that could not be obtained locally. Emergent and 
special demands only were submitted at any time. 

The arrival later in Ceylon of Australian forces and a Royal 
Marine force increased India’s commitments particularly in respect of 
items of Eastern Group supply. At this time large demands were being 
received for equipment required for the various defences which were 
being constructed, and these demands bore no relation to the require- 
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ments of stores which were calculated for the norma! maintenance of the 
Garrison. 

With these added responsibilities, an expansion of the Ordnance 
supply organization in Ceylon was inevitable. In April 1942, the 
existing Ordnance supply organization was formed into a Base Ordnance 
Depot, consisting of a Headquarters and one Stores Company. 

The despatch of the 20th Indian Division to Ceylon in July 1942 
did not warrant any modification of the existing procedure for main- 
taining the Garrison in Ceylon at that time. It simply meant that 
India had to meet Ceylon’s increased demands instead of maintaining 
an equivalent force in India. In 1944 this Division was transferred to 
Burma and its maintenance ceased to be the responsibility of В.О). 
Ceylon. . 
Workshop Facilities. Up to the time of the. departure of a 

force from India, the only workshop organization in Ceylon was that 
established before the war to carry out 2nd-Line repairs to Naval 
armament and connected instruments. India was only able to despatch 
‘with this Division sufficient I.A.O.C. Field Workshops capable of 
dealing with the 2nd-Line repairs of the Force. Until a Base Workshop 
organization was established at Colombo, Ceylon had to be content 
with such 3rd-Line repairs as could be carried out in the Railway and 
Civilian Workshops, aided by assistance from a limited number of 
technical British artificers sent from India. "Vehicles etc. requiring 
3-Line repairs beyond the capacity of this limited organization had to 
be sent to India. 

Anchorages. The despatch of a varying number of units to the 
Anchorages was a further drain on India's resources in so far as main- 
tenance was concerned. As no Ordnance supply organization accom- 
panied these units, it was essential, owing to their location and the 
resultant shipping difficulties, to despatch with each unit a minimum 
of 3 months’ maintenance stores and clothing. In addition, it was 
necessary to provide a considerable quantity of station stores and 
increased scales of tentage and accommodation stores. ` 

An Ordnance Field Depot was later established at Addu-Attoll. 
This Depot withdrew the unexpended maintenance stores from each 
unit of the Garrison and undertook the normal supply arrangements, 
demanding replacements from Ceylon. 

Officers’ Shop. An Officers’ Shop was improvised in Ceylon 
six months: after the despatch of the 34th Indian Division.28 | 

A constant problem faced by Ordnance in this area was the care 
and preservation of anti-gas clothing, which rapidly became “Kacky” 
in the climate of Ceylon.?? 


28. 601/785/WD Part I. 
29. 601/7847/WD of D.A.D.O.S. 
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CHAPTER XII 
INTRODUCTION 


The history of the Corps of Indian Electrical and Mechanical 
Engineers (IEME) is a proud record of endeavour and achievement 
under severe handicaps imposed by the initial state of unreadiness for 
the type of warfare that developed. The problems of developing a 
modern army and maintaining its technical equipment in perfect trim 
were, perhaps, greater in this country than in any other during the 
war years of 1939 to 1945. Remote from major sources of war supplies, 
India was, in 1939, a comparatively unindustrialised country and 
consequently short of technical manpower, machines and materials. 
Some of the réasons for this state of affairs are discussed below. 

After the first World War the defence budget in India, as elsewhere, 
had to be curtailed on the general principle that butter was preferable 
to guns. Military authorities had, therefore, to scale their demands 
to a minimum compatible with safety. “Те was not until about 1930 
that developments іп the science of war generally, began to show clearly 
that India's fighting forces required modernisation ; that she required 
more modern weapons on land, sea and in the air ; that horse апд mule 
and camel must give way to the lorry and the tank; and that to maintain 
a modernised fighting machine, India’s industrial potential must Ье 
developed."! Nothing, however, was done, and from 1931 onwards 
when the National Government came to power on the crest. of a financial 
crisis in Great Britain, further drastic cuts were made in the Indian 
defence budget. As Compton Mackenzie remarks, ‘the languor which 
affected the people of Great Britain during that decade of lost oppor- 
tunities before the onset of war could not but affect India equally, and 
frustration was the lot of those who sought to take full advantage of the 
superb material at their disposal by giving it modern equipment."? 
Nevertheless, the international situation continued to deteriorate and by 
1937 plans to modernise and mechanise the Army in India began to 
take concrete shape. Апа India herself, notwithstanding the hardened 
political opposition, produced a detailed scheme through a Moderni- 
sation Committee.? | 

The point to be stressed here is that India herself laid. the 





1. Major-General Molesworth in an address to the East India Association (see 
The Asiatic Review, Jan 1944). 

2. Eastern Epi, Vol. I, р. 1. 

3. The Auchinleck Committee appointed by the C-in-C (1938). 
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foundations of modernisation, without being prompted by any outside 
agency. Based on these findings were the recommendations of the 
Expert Committee on the Defence of India (The Chatfield Committee) 
which largely accepted the Indian Committee’s proposals. Unfortu- 
nately, events in the international field moved faster and the war broke 
out two days before the publication of the Chatfield Committee's 
report.4 Thus the defence forces in India were faced with a war while 
in the process of re-organisation. This is a factwhich must continually 
be kept in view for а proper appreciation of India's war effort. 

Before World War II, no military expert had ever visualised any 
danger to India from the north-east. All plans were, therefore, based 
on the defence of the North-West Frontier. We have it on the authority 
of Field Marshal Lord Birdwood that “ога Roberts was obsessed with 
the opinion that they had to be ready for a really big invasion on the 
North-West Frontier. That tradition was passed on to Lord Kitchener, 
and all their plans were regulated by the fact that they must have a 
strong army on the North-West Frontier. The North-East Frontier 
was scarcely considered "5. Without attaching any blame to the 
Chatfield Committee, it must be said that its recommendations also 
were limited by this factor. "Though it realised that with the develop- 
ment of the air arm close defence was no longer adequate, and suggested 
that India should have a hand in the security and stability of her outer 
bastions,’ it failed to foresee that war could come so close to the north- 
eastern borders of India as it did in 1942-43. However, this expanded 
conception of defence which the Chatfield Committee brought home 
to the Indian authorities, resulted in the early despatch of Indian troops 
to the Middle East, Aden and Somaliland, and later to Iraq and 
Malaya. 

Another cause of the insuperable difficulties which India had to 
face and overcome was the fact that there were few trained Indian 

. technicians in the country, and that very little or no efforts had been 
made to Indianise the officer cadre of the army. The principle of 
Indianisation had been accepted during the War of 1914-18 when 
there was, perhaps rightly, a tendency to ascribe difficulties of the 
Empire to the short-sightedness of the government which had consis- 
tently refused to afford military training to the Indian people. Referring 
to this criticism, authors of the Report on Indian Constitutional Reforms 
said:— “The argument is that if the Government had only conceded 





4. Although the recommendations of this Committee were known to Indian 
authorities and initial work for implementing some of these had already begun, the 
report was officially published on 5 Sept. 1939. 

5. C-in-C from 6th August 1925 to 29th November 1930, 

6. The Asiatic Review, Jan. 1944 p. 7. 

7. See Para 68 of the Report. 
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this demand it would have had by now at its disposal millions of trained 
men, who would long ago have turned the scale in favour of the Allies.” 
They did not accept this argument on account of the ‘very practical 
limitations’ in the way of military expansion but recommended that the 
principle which had already been announced enabling Indians to earn 
the King’s commissioned rank in the Indian Army ‘must be acted upon’, 
In addition, they said “we also wish to establish the principle that if an 
Indian is enlisted as a private in a British unit of His Majesty’s army its 
commissioned ranks also should be open to him.” 

In actual practice, however, the process of Indianisation was very 
slow. Provision was made for a few Indian cadets to be trained at 
Sandhurst, and their number was very gradually increased. In 1922 
some units of cavalry and infantry were chosen for complete Indiani- 
sation and in 1932 the Indian Military Academy at Dehra Dun was 
opened, where officers were trained for commissioned ranks. Apart 
from those no steps were taken to train Indians for higher technical 
posts in the army, and when the war broke out in 1939, India still 
depended almost entirely on British personnel for such posts. During 
the war, therefore, India had to train her own artificers which took 
time, the British man-power ceiling being entirely inadequate for the 
huge expansion that took place. 

In 1939, the Army in India numbering about 183,000 consisted 
of horsed-cavalry units, infantry on pack basis and а comparatively 
small scale of technical troops such as sappers and miners, artillery 
artificers, and technicians of RIASC mechanical transport companies. 
Employment of this army on any large scale outside India, was not 
foreseen until the very eve of war when a four-five year programme of 
modernisation and mechanisation, which had just commenced in 
accordance with the recommendation of the Modernisation Committee 
(1938), approved by the Chatfield. Committee (1939) had to be greatly 
accelerated. An idea of the huge expansion during the war can be had 
from the fact that by July 1945 troops of the Indian Army numbered 
over two and a half millions. 

The difficulties of the accelerated expansion of forces and the 
irregularity of modernisation and mechanisation as a result of India's 
low-priority for war supplies relative to other parts of the Empire, were 
greatly aggravated by considerable unforeseen commitments and conti- 
nual reorganisation in accordance with world-war strategy and tactics. 

The detailed development of the technical maintenance service 
is described in the following chapters. While the present introductory 
chapter mentions some of the problems and the lessons learnt in general 
terms, next (Chapter XIII) describes the original workshop services of 














8. Montagu-Chelmsford Report, 1918, para 328. 
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the RIASC and the IAOC, their merger on 1 April 1939 as a new Work- 
shop Branch of the [AOC responsible for the repair of armaments, mecha- 
nically-propelled vehicles etc., and the subsequent development of this 
service until 1943. 

The re-organisation of the IAQC engineering resources in 1943 and 
their absorption in a new Corps of Indian Electrical and Mechanical 
Engineers (IEME) formed on 1 May 1943, and its initial organisation 
is described in Chapters XIII and XIV. The next four Chapters 
describe the training resources and other problems faced by the IEME, 
followed by a Chapter on the Corp's work in the different theatres of 
war. The last chapter deals with the principal changes, adaptations, 
improvisations and improvements effected in the repair and recovery 
equipment in the light of experience of its working gained in the field. 

The pre-war order of battle in India was based mainly on the 
defence of the North-West Frontier and made no provision for overseas 
commitments, apart from an ‘X’ reserve representing a potential two 
divisions. In August 1939 on the issue of the ‘Plan for the Moderni- 
sation and Reorganisation of the Army in India’, it was considered 
that the stereotyped higher formations such as army, corps and division 
which formed the basis of European army organisation would seldom be 
needed in a modernised army in India. External defence troops were 
organised accordingly as three self-contained brigade groups capable 
‘of operating independently, or in combination, under a Force Head- 
quarters. However, in the same month, overseas commitments arose 
and before the actual outbreak of war, troops had to be despatched to 
Egypt to form the 4th Indian Division and in the following month, to 
the same destination, as the 5th Indian Division. 

The technical-maintenance service was then under re-organisation 
and expansion, following the formation of the IAOC Workshop Branch 
in April 1939, and was not prepared in any way to meet any overseas 
commitment. Moreover, this IAOC service had to provide artificers 
for the newly-mechanised and mechanising units, by no means able to 
train in the time available. Each increase of vehicles in units and 
establishments meant still greater demands for IAOC artificers. Thus, 
India was deprived at the start of the war of a great proportion of work- 
shop resources, personnel and equipment, essential not only to further 
development of the technical maintenance organisation, but also to the 
general expansion, modernisation and mechanisation of the Army. 
IAOC (Workshop Branch) technicians were required also for the 
maintenance and repair of armament of ships of the Royal Indian 
Navy at harbours. This commitment increased rapidly and scon had 
to be. extended to embrace also the armaments of many other ships 
arriving at Indian ports including those ef the Royal Navy, Merchant 
Navy and the Navies of Australia, the Netherlands and Greece. 
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At this time, new and revised establishments of the IAOC 
Workshop Branch were still untried and untested, and militarisation of 
the service on combatant terms was just beginning. The available 
nucleus of personnel with military training was extremely small and 
other arms of the Services, also under re-organisation and expansion, 
were unable consequently to offer appreciable assistance. 

Development of the workshop service continued to be impeded 
until 1941 as technicians and equipment were despatched to Egypt 
and Malaya in 1939, to Aden, the Sudan, Eritrea, Egypt, Iraq and 
Malaya in 1940, again to Egypt, Iraq and Malaya in 1941 and subse- 
quently to Burma. Inevitably, IAOC workshop units, labouring under 
rapidly increasing commitments, were unable to keep pace with the 
rapid expansion of the army in India until 1943. 

All these adverse circumstances were aggravated by the almost 
immediate obsolesence of higher policy and planning following major 
changes in the world-war situation. Especially during the earlier 
months of the war, with the Maginot Line still intact, and the attitude 
of Italy apparently neutral, it was not possible to see where the expanded 
Indian forces could be employed. Thus it was only in the middle of 
1940 that a call to expand on a large scale was received by India. The 
uncertainty during the first ten months—for which India cannot be held 
responsible—entailed a loss of time which was never fully made up. 

The Ordnance service was not able to organise expansion, like 
certain arms and other services, by a simple multiplication of the existing 
establishments. A practicable yardstick was just not available. 

The workshop branch, however, was able to estimate the ultimate 
establishment necessary, from the quantity of vehicles and mechanical 
equipment planned for the army as a whole. This system was based 
on the calculation of repair work by standard lorry-units (one unit being 
equivalent to the maintenance and repair required for a single 15 cwt/ 
3-ton truck 4х2 and proved generally successful throughout the war. 
In establishments, fitters were scaled according to overall lorry-unit 
loads in a fixed proportion and other craftsmen then scaled in respective 
proportion to the number of fitters. 

In respect of control of the service, workshop branch staff were 
appointed to army and lower formation headquarters in April 1939. 
At the Army Headquarters, a Principal Ordnance Mechanical Engineer 
(POME) with a staff of three officers, controlled policy, planning, 
designs, provision, supply, distribution and workshop repairs in war. 
Great difficulty was experienced in expanding this staff although the 
work soon increased out of all proportion, on account not only of the 
size of the organisation, but also the receipt after 1941 of much larger 
quantities of mechanical equipment, and of types ‘new' to India. 
Instructions were required to-be.issued on methods of maintenance, 
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repair and numerous modifications of many different types of fighting 
and specialist vehicles, armaments, instruments and wireless sets. New 
workshops had to be designed, constructed, equipped and controlled. 
By October 1942, the POME with a staff increased to thirteen officers 
was still quite unable to cope efficiently with the greatly expanded 
repair organisation. 

Until October 1941 the normal army procedure for the provision 
of personnel to arms and services, did not apply to the IAOC which 
was without a representative in both the General Staff Branch and the 
Adjutant-General’s Branch of Army Headquarters. The consequent 
absence of regularised liaison with other branches of the Services led 
to a certain lack of appreciation of the IAOC problems and a general 
tendency towards under-estimation of the vital need of the IAOC for 
adequate staffing. The initial insularity of the [AOC in this respect 
produced serious repercussions on the general repair organisation, which 
might have been obviated by a prior application of some measure of 
normal.military administration during peace. 

The provision of technical personnel was a major problem from 
the outset owing to the general low standards of education in India, 
and various other reasons which have been discussed fully in the narrative 
on the ТАОС as well as in a subsequent chapter of this volume. 

Deficiencies of personnel fluctuated considerably and were 
continually serious in certain key trades for which recruits of matricu- 
lation-zone educational standards were essential. 

The imposition of the British manpower ceiling in 1942 created 
further problems peculiar to the IAOC. Educated Indians to replace 
British personnel were scarce and since IAOC Workshop Branch 
personnel, attached to a large proportion of the units of the army including 
formation headquarters, were debited to the IAOC ceiling and not to the 
particular arms or staff, new demands were arising continually. The 
serious shortage of clerical personnel imposed additional loads on the 
available British element which in turn aggravated the situation. 

The general shortage of vehicles at overseas sources of supply and 
the inadequate expediencies adopted to meet India's demands from 
different countries, retarded expansion and modernisation and resulted 
in a multiplicity of equipment designs. This condition aggravated the 
difficulties of provision, the already grave spare-part situation and, 
indirectly, the general availability of vehicles and equipment. Іп this 
connection, it may be appropriate to emphasize here the desirability of 
maximum standardisation and interchangeability of equipments and 
their components, with consequent minimum diversity of designs. 
Programmes based on this fundamental principle would have reduced 
considerably the difficulties of training, spare-part provision and- general 
maintenance. In ‘certain circumstances, particularly in operational 
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emergencies when cannibalisation of equipment is permitted, the highest 
probable number of serviceable vehicles will be provided by unservice- 
able vehicles of designs based on principles of interchangeability. 

A world-wide scarcity and maldistribution of Spare parts parti- 
cularly for mechanical transport, had serious repercussions on the Indian 
organisation. The extreme inadequacy of supply compelled the IEME 
workshop'service to employ over a considerable period, a large portion 
of Corps manpower and workshop capacity in the manufacture of 
essential spares. This work was not intended originally as a responsibility 
of the Corps. Foreign suppliers of spare parts often failed to realise 
that the British and American scales were in general not sufficient for 
India and the Eastern theatres of war, because of the different operating 
_ conditions and the degrees of vehicle-mastership by units. It must be 
remembered too, that the production of spare parts in large numbers is 
a modern industrial process that has been developed scientifically over 
a number of years, in conjunction with the design and development of 
special machine tools. Without suitable machinery, production of spare 
parts in India was relatively slow and expensive. The situation was 
still further aggravated by frequent ad hoc Army demands for the design 
and manufacture of large number of dummy weapons, prismatic 
compasses, specialist lorries, iron lungs and numerous other items not 
available, and outside the capabilities of commercial workshop facilities 
in India. 

When vehicles and mechanical eqyipment started arriving in 
India in large quantities, many were damaged seriously as a result of the 
inadequacy of protection from the elements. The major part came in 
advance of the consignments of spare parts and maintenance tools and 
instructions. During 1943, for example, seven hundred sets of tank- 
fitters tool kits had to be manufactured and special maintenance tools 
designed and improvised by the IEME in India. In January of that 
year when one “айуапсе base workshop" received the first batch of 
thirty LEE tanks, only one tank-fitters tool kit was available in addition 
to some general tools. Similar difficulties were experienced in respect 
of modifications ; few essential modification parts arrrived either before 
or concurrently with tbe vehicles. 

Another difficulty of interest was the obsolescence of equipment 
supplied to India. In 1944, for example, several armoured formations 
were re-equipped with vehicles which, although new to India, were 
already obsolete in other theatres and in the country of their origin, 
where production of these vehicles and their spare and modification 
parts had ceased. 

The tremendous expansion of the Army severely strained the 
building resources of the country. Accommodation was a major 
problem to most arms and services and particularly to the: ТЕМЕ. 
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The original large static workshops located їп the west to support 
frontier operations were thousands of miles from the battle-front when 
the Japanese threat materialized. Special buildings able to support 
cranes and heavy gantries were needed for base and other heavy 
workshops and although certain existing mills and similar buildings 
were taken over and improvised, it was not until the receipt of 
pre-fabricated steel-work in 1944 that the situation became somewhat 
- satisfactory. 

The army of India had to learn during the war the vital importance 
of regular maintenance of technical equipment. Because the vast 
majority of personnel lacked in industrial knowledge and was unfamiliar 
with mechanisation the smooth operation of the mechanical repair 
organisation was adversely affected. First-line maintenance by user 
units must always be a governing factor in the efficient operation of a 
workshop service. On the formation of the IEME in 1943, it was 
estimated that the inefficiency of unit maintenance was causing roughly 
one-third of the Corps commitment in terms of man-hours, spare-part - 
requirements and workshop resources. 

At the end of the war the Corps of IEME stood at twenty-five 
times the personnel strength of the original [AOC Workshop Branch ; 
in October 1945 the Corps comprised about 4,000 officers, 4,400 British 
other ranks, 70,000 Indian Combatant other ranks, 21,000 Civilian 
(ETE) and others, and 5,600 non-combatants. Workshop resources 
had been developed around, the original eleven Ordnance workshop 
companies, and the workshop facilities in arsenals and depots, into a 
total of 632 IEME workshop units of 55 different types, with static 
resources including 113 station workshops, three combined, thirteen 
command and six base workshops. Workshop floor-space had multiplied 
five times and covered an area exceeding five million square feet. In 
spite of adverse conditions, particularly in respect of shortages of equip- 
ment and accommodation, 52,000 technicians including 4,500 of other 

. arms and services, completed courses between May 1943 and October 
1945 in the ТЕМЕ training centres of which there were eventually 
eleven in number. | 

In addition to the technical maintenance of the army, the 1ЕМЕ 
also played an important part in the waterproofing of technical equipment 
for combined operations. In 1944, the Corps became responsible for 
the inspection and repair of certain cold-storage and ice-plants, air- 
conditioning and refrigerator equipment, wireless sets and other technical 
equipment for amenity purposes in India, and certain heavy mobile 
engineering equipment. Many other maintenance and repair commit- 
ments devolved upon the service such as the responsibilities for certain 
vehicles and equipment of the USN, USAAF, RIN, RN, MES, MDF, 
Indian State Forces, Ordnance and Civilian Transport Companies. © - 
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The achievements of the technical maintenance organisation in 
the India base, were matched by the records of technicians in active 
operations. With the Indian division in Africa and Italy (at Keren, 
Sidi Rezegh, El Alamein, Mareth etc.) they shared the honours with 
their comrades, fighting shoulder to shoulder along with their comrades 
and at the same time performing their technical duties by keeping the 
equipment in fit condition. The memorable dash of the 4th Indian 
Division from the mountain of Enfidaville to the rocky slopes of Medjez 
el Bab over extremely difficult country, and the subsequent attack 
which broke the enemy resistance outside Tunis, was a result of first-class 
fighting efficiency, not only of personnel, but also of transport, armaments 
and all their instruments of modern war. Major-General Tucker, the 
General Officer Commanding, in a message to the EME commander of 
the division, paid the following tribute :— 

“Please let your units know how deeply grateful I am for their 
unremitting work and skilful attention to weapons, vehicles and equip- 
ment of the Fourth Indian Division. I know only too well the most 
insuperable difficulties against which they have had so often to contend. 
It has been due to their devoted work under adverse circumstances that 
we managed the series of victories right through Tunisia. I do not 
believe that any other division could have kept on the road under full 
load the large number of vehicles that your officers and men succeeded 
in doing." | 

Later, їп Burma, with the 20th Division of the Fourteenth Army, 
in seven months up to November 1944, more than 3,100 vehicles, 3,000 
armaments and 2,700 instruments were inspected and repaired. In 
XXXIII Indian Corps during the period (December 1944 to March 
1945) of the advance from Imphal to Mandalay more than 32,000 
vehicles, 200 armaments and 2,200 wireless equipments were repaired 
and 35,000 vehicles and guns recovered. Leading to the capture оЁ 
Mandalay on 21 March 1945, the 19th Indian Divison making a 
lightning advance of 200 miles from the Sittaung to the Onbauk area 
lost only 29 vehicles out of 2,749 maintained. This loss was somewhat 
compensated for by the repair of some captured enemy vehicles. In 
Corps troops, more than 3,000 vehicles were repaired and 550 recovered. - 

Less spectacular but no less commendable was the work done by 
IEME technicians in India following the disastrous explosions at the 
docks of Bombay. Working under perilous conditions at high speed 
and with much improvised equipment, military engineering services 
gave there a remarkable display of mutual co-operation in repair work. 
Local EME units supplied weiders, cutters, drivers and other techni- 
cians, some of whom were later decorated for gallantry. 


CHAPTER XIII 
THE BEGINNING 


“Man is a tool-using animal 


Weak in himself and of small stature he stands on the basis of 
some half-square foot insecurely enough. Наз to straggle out his legs, 
lest the very wind supplant him. Feeblest of bipeds, three quintales 
are a crushing load for him. The steer of the meadow tosses him aloft 
like a waste rag. Nevertheless he can use tools, can devise tools. With 
these the granite mountain melts into light dust before him. Не 

- kneads glowing iron as if it were soft paste. Seas are his smooth 
highways, winds and fire his unwearying steeds. Nowhere do you find 
him without tools. Without tools he is nothing ; with tools he is all." 

Thomas Carlyle. 

The Corps of Electrical and Mechanical Engineers has its origin 
in the workshop branch of the Indian Ordance Corps which is rightly 
regarded as its parent body, and from which it was separated in 1943 
to form a separate organisation. 

In the previous chapters the story of the development of the 
Ordnance Services has been narrated as also the circumstances in which 
its workshop branch had to be expanded to lead to the formation of 
the Corps of Electrical and Mechanical Engineers. 

We may here repeat that from the earliest times Ordnance had 
been responsible for the provision and maintenance of armaments and 
Ordnance stores. Its maintenance organisation, in 1938, consisted of 
oye echelon in peace and two echelons in war, namely 

(2) Workshops in arsenals and depots in peace and war 
(third line), and 
(а) Ordnance mobile workshops (second line) in war only. 

Thus the IAOC was responsible for repairs beyond the capacity 
of user units in respect of artillery, machine guns, small arms, instruments 
and similar warlike stores but not vehicles. The work was carried out 
in Ordnance factories and arsenal workshops by 68 non-combatant 
permanent Indian artificers and through the casual employment of 





* This chapter is based on :— 
(i) МСО Branch monograph “Repair and Recovery". 
(ii) War Department History Head 7, Chapter 3. 
(iii) Martel Report. 
(iv) Brown Report. 
(v) Liaison Letters by CGS (1) to CIGS. 


THE BEGINNING 221 


civilian craftsman, supervised and assisted by 24 Ordnance Mechanical 
Engineers (OMEs), 59 Armament Artificers and 30 Armourer tradesmen 
all of the RAOC, and on a tour of duty in India. Repairs were 
effected in the Ordnance factories at Jubbulpore and Ishapore and 
in arsenal workshops at Allahabad, Ferozepore, Kirkee, Quetta and 
Rawalpindi. 

The RIASC had to move all sorts of supplies forward to the 
troops in all sorts of transport—both AT and MT. The MT 
organisation of this corps had to keep its vehicles always in a fit condition 
for movement through jungles, hills and deserts. For this purpose the 
corps had their own repair organisation and provided their own stores 
for MT.! 

There were thus two parallel workshop organisations, one under 
the Quartermaster General and the other under the Master General of 
the Ordnance with the consequent duplication of technical personnel 
and machinery. This led to delay in the repair of armoured fighting 
vehicles, artillery mechanical vehicles etc., as the mechanical portions 
had to be repaired їп. RIASC workshops and the armaments and 
instruments in the IAOC workshops. With the development of 
mechanisation, this disadvantage would have increased proportionately. 
Moreover the absence of any second-line Ordnance repair organisation 
outside arsenals in peace entailed transportation charges and necessitated 
the maintenance of increased working stocks to cover periods during 
which repairable armaments and Ordnance stores were non-effective.” 
Furthermore arsenals, owing to their being employed оп second-line 
repair work, were unable to carry out in full their proper function 
of third-line repair, which had to be effected in Ordnance factories. 
This again entailed transportation charges and prevented the factories 
carrying out in full their proper function of production. 

An examination of the needs of modernisation and expansion of 
mechanically-propelled vehicles, armoured cars and fighting vehicles 
of the army revealed that this dual organisation for technical maintenance, 
by IAOC and the RIASC (MT), required drastic revision. Many new 
workshops were required, and it was manifestly uneconomical to: 
accommodate two sets of workshops, associated stores and equipment 
in the same localities, that is one for armament repairs and the other for 
motor-vehicles repairs. 

It was also clear that centralised technical control of the mechanical 
repair services was essential, and urgent action was required if technicians 
of the requisite types were to be recruited and trained in the time 
available for modernization. Standardization of the pay, terms and 
conditions of service for military and civilian artisans, which then varied 


1. See also Chapter VII. 
2. See U.S.I. of India Journal, Vol. 68 (1938), p. 504. 
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considerably, could be greatly facilitated by having a single mechanical 
repair organ. In respect of provision of vehicles and stores, also, 
responsibility was divided between the Quartermaster General and the 
Master General of the Ordnance, for example the former was responsible 
for the provision of vehicles and all equipment regarded as part of the 
vehicle proper, including chassis, engines, armour, fittings and wireless 
sets ordered as part of vehicles ; while the latter provided all other 
vehicle stores such as standard fastenings, maintenance tools, ammuni- 
tion belts, toothed gears, standard accessories, all wireless equipment 
spare parts and complete wireless sets ordered as separate entities. 

The desirability of a new organization for the technical mainten- 
ance of the army had already been discussed in 1936 and 1937 informally, 
but none-the-less actively, at Army Headquarters by principal staff 
officers and directors. Committees, such as that of the Mechanization 
of Cavalry, and the Mobilization and War Establishment Committees, 
which met periodically, had done much to air the complexity of the 
problem. In principle, it was evident that all the technical repairs in а 
modernized army should be centrally controlled ға a single organization, 

The alternatives to the existing dual organization were :— 

(a) The formation of a new corps. This was an ideal solution 
but impracticable in view of the lack of personnel, parti- 
cularly for administrative purposes, and the urgency of 
implementing a new repair organisation. 

(5) Transfer of all responsibility for repair work to the IAOC, 
or 

(c) Transfer of responsibility to the ТАОС for all repair work 
except that of the REASC. This last was the system 
employed in the British service, but it had led to a certain 
overlapping in work and uneconomical use of technical 
resources and storage. 

After full consideration of all aspects of the problem it was finally 
decided that a new organization should be introduced to include the 
provision and maintenance arrangements for all mechanical vehicles, 
armaments and Ordnance stores both in peace and war, under the 
control of the Master General of the Ordnance. 

The new organisation came into existence on 1 April 1939, and 
was soon working as a well knit unit. The whole organisation appeared 
to be based on sound lines and capable of dealing with the great 
problems of maintaining a modern mechanised army. It continued to 
deal with the great expansion of work consequent on India being 
declared a belligerent, and meeting the demands of the theatres of war 
in Western Ásia and Africa as well as Burma and South-East Asia, 
when the Japanese thrust had begun. The expansion of and changes 
in the workshop organisation have been described earlier (Chapter VII). 
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The Need for a Separate Engineer*Corps 

In May 1942 a new British Corps of Royal Electrical and 
Mechanical Engineers was formed in the United Kingdom. In India, 
the question of applying the same system to the Indian army was there- 
fore fully examined. , The principal aim, namely that of concentrating 
the engineering resources within the army, had already been achieved 
to a large extent by the Workshop Branch of ТАОС in 1939. The job 
. was being done satisfactorily and there was a general determination 
on the part of all concerned to make it succeed. If India then was to 
follow the War Office pattern by creating a similar corps, the existing 
organisation, built up by strenuous efforts over three years, would have 
to be torn apart. Before a decision involving such administrative 
upheaval could be taken, it was necessary to consider seriously whether 
conditions had, in the meantime, so developed as to justify the course 
proposed. Arguments were advanced both in support of the measure 
as well as against it. The logic against the proposal was that, from the 
War Office point of view, economy of resources was the immediate, 
and high maintenance efficiency the ultimate object; and оп that 
premise any change in the Indian organisation would not ensure further 
economy of resources. Moreover the Ordnance Corps in India was 
already comprised of two distinct organisations, and interchange of 
duties though contemplated in theory did not seem a practical propo- 
sition. On administrative grounds, major changes of this nature seemed 
inadvisable at that stage unless they were essential for the better prose- 
cution of war. 

'l'hose who supported the move felt strongly that the time had 
come when technical personnel should be formed into a corps of their 
own. To withhold the formation of such a corps in the Indian army 
after the lead given by the War Office would cause considerable resent- 
ment, and probably affect adversely the future recruitment of technical 
personnel. Secondly, the formation of a new corps in India parallel to 
the Royal Electrical and Mechanical Engineers would obviate the 
possible difficulties arising from organisational differences between the 
War Office and India, particularly at the formation headquarters. 
Thirdly, the Indian system of control by which the senior Ordnance 
Corps Officer in a formation, whether administrative or engineering, was 
responsible generally for the whole of the Ordnance activities within the 
formation, was faulty. In practice both types of Ordnance officers had 
to be consulted in regard to their respective work. Fourthly, the 
mechanical maintenanc« branch of the ТАОС had become, after the 
general modernisation and mechanisation of the army, a service of great 
importance, and there were, therefore, good grounds for giving it a status 
comparable to that of other services. Finally, the administrative 
difficulties of forming a new corps in India were not so great as they 
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had been for the War Office. The work would only involve. (a) defining 
the procedure for creating a new corps (5) determination of the terms 
of service (c) transfer of personnel and (4) division and re-organisation 
of the IAOC Training Centres, Record Office and Ordnance Depots. 


The Proposal Rejected 


The case for and against the formation of a new corps was 
considered in August 1942 by the Principal Staff Officers’ Committee, 
at which it was decided that instead of forming a new corps, the 
organisation of the Engineering Branch of the IAOC should be examined 
with a view to increasing its status. The psychological aspect affected 
the officers only and was considered insufficiently important to warrant 
the proposed major change. The grievance, if any, might be redressed 
by raising the status of the engineering branch of the IAOC. The 
Committee therefore were opposed to the formation of a separate corps 
of the Indian Electrical and Mechanical Engineers. 

The Master General of the Ordnance accordingly forwarded a 
statement of case for the improvement of the IAOC Egineering Branch, 
but it was rejected by the Financial Adviser to the Government of India 
on the ground that the change of status of one of the two branches of 
ТАОС was inadvisable. Thus the question was shelved, though only 
for a short time. 

No sooner had the proposal to organise a corps of Indian Electrical 


and Mechanical Engineers been rejected than some new developments 
compelled its reconsideration. ‘These were the introduction in India 


of American tanks, the ‘Brown Reports and the visit of Lt.-General 
Martel. | 

When American tanks began to arrive in India, many difficulties 
were experienced in assembling, handling and repairing them owing 
to the lack of qualified personnel. The result was that many of these 
expensive vehicles were damaged and many went into the hands of the 
units in an unsatisfactory operating condition. There was at this time 
in India an American tank detachment on duty with the British forces. 
This detachment had seen duty at Karachi, Bombay, at Kirkee Arsenal, 
at the Armoured Fighting Vehicles School Ahmednagar, and at Dhond. 
It was, therefore, familiar with the tank in its various forms in India. 
Lieut, Col. Rothwell H. Brown, U.S. Army, commanding this detach- 
ment made three elaborate reports on the receiving, repait, issuing and 
unit use of Americn Medium M3 tanks to the Commander-in-Chief of 
British Forces in India.? 

The first report, after dealing with the cohdition of tanks in India, 
pointed out certain defects in the system of maintaining them and made 


3. File 601/9081/H. . The reports are dated 8 August, 27 October and 10 Novem- 
ber 1942 respectively. 
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certain suggestions. Colonel Brown’s appreciation helped to disclose 

the real working of the system and his recommendations were of the 

utmost value.! These reports led to a practical recognition of the need 

for improving the status and efficiency of the mechanical engineering 

service in the Indian army. Accordingly, in November 1942, the 

problem of the formation of an Indian Corps of Electrical and Mechanical 
Engineers was reviewed. At this time Lt. General С. le. С), Martel, 
Commander of the Royal Armoured Corps, was on a visit to India. 
He was required by the Commander-in-Chief to report on the suitability 
of the then type of recruit and the general methods of training for the 
armoured forces in India. General Martel was also asked for an opinion 
on the suitability of the Ordnance organisation for the receipt, overhaul 
and issue of tanks arriving in India and for their repair, maintenance 
and recovery, both during training and under active service conditions. 
Before submitting his report General Martel attended a conference on 
8 November 1942 with the Chief of the General Staff, the Financial 
Adviser and Secretary of the War Department and the Master General 
of the Ordnance under the chairmanship of the Deputy Commander- 
in-Chief. He strongly advocated the formation of a separate corps in 
India on the lines of the Royal Electrical and Mechanical Engineers to 
replace the existing Ordnance service for the mechanical maintenance 
of fighting vehicles. The Conference unanimously decided to recom- 
mend the formation of such a corps. 


The Proposal revived and Accepted. 


Shortly afterwards, in December 1942, General Martel submitted 
his final report which was of considerable importance. Referring to 
the difficulties; experienced in respect of tanks, the report said: 
“These difficulties were, of course, caused by the fact that, for over 
30 years the Ordnance has been organised as a great ‘subject’ organi- 
sation with little specialisation. The hopeless mixture of engineers and 
non-engineers which existed everywhere was bound to fail’’.® Similar 
difficulties had arisen in the United Kingdom also where, in the words 
of General Martel, ‘‘the plunge was taken to make essential changes 
and institute the Royal Electrical and Mechanical Engineers about a 
year ago. India decided not to follow suit, but as soon as it was pointed 
out that the failure over the tanks was due to this radical cause, the: 
decision was taken at once to make the change in India. The new 
corps will take a little time to find its feet, but the old organisation 
would have led to certain failure."* General Martel was emphatic 





4. M.G.O. letter to Comd. General U.S. Forces C.B.I. dated 4.1.43. in M.G.O.’s 
“Tank Maintenance File” No. 05628/-G(C) Vol. 2. 601/9081/H. | 

5. Para М 12601/9082/]. í 

6. Ibid, 
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about the necessity of a separate corps to replace the Ordnance services 
in technical work relating to tanks. This work was of two kinds :— 
(а) The whole of the planning for storing, issuing and fore- 
casting requirements in spare parts and assemblies Юг 
the tanks, and the initial inspection of tanks arriving from 
overseas and making them mechanically fit. 
(b) The repair of tanks at every stage and recovery on the 
battle-field. 

“ТЕ is essential that the whole of this work, should come under 
the new Engineer Согрз.??7 

A prompt decision was, therefore, taken to form a new corps of 
Electrical and Mechanical Engineers to function under the Master 
General of the Ordnance who decided to put it under a British service 
officer, although General Martel was in favour of putting ап Indian 
army officer as the head of the new corps.? "This meant a delay 
of nearly three months and the new corps came into existence on 
1 May 1943. 

In his report General Martel was sanguine of the success of the 
corps. He wrote?:— 

“Provided that they receive some assistance іп British 
personnel, I fecl confident that the new corps in India will deal 
efficiently with the A.F.V. side by next September at the latest. 
Some of the workshop units are doing quite good work now, 
but as a whole they must make considerable progress before they 
can be classed as efficient. "The fact that they are now to be their 
own masters and have “home rule" has been a great encourage- 
ment to them. То keep the two sides under one control would 
be as illogical as keeping-say-the Sappers and Signals under one 
control, or in putting 'fadministrative" officers in charge of the 
Royal Engineer work." 

The problems of the actual formation of the new corps were 
considered by an “ТЕМЕ Committee" іп its meetings, the first. of. 
which was held on 16 January 1943.!? It was decided by this Committee 
that the re-organisation of the workshop services should be carried out 
in two stages :— | 

Stage 1 was to be completed by the formation of an Indian 
Electrical and Mechanical Engineers Directorate at General Head- 





7. Martel Report, para 14. 

8. Ibid, para 20. The officer selected was Major-General Duguid, then Deputy 
DME War Office, who arrived in India on 5 Feb 1943 and took up his appointment as 
D.M.E. (India). 

9. Ibid, para 21. 

10. The Committee consisted of the POME, the DDOS (1), AAG(O) under the 
Chairmanship of the Director of Organisation and one co-opted member. 
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quarters with modifications, as necessary, in the staff of lower formations 
and the allocations of units as between IAOC and IEME for adminis- 
trative control (without actual transfer of personnel), 

Stage 2 was to see the division of training centres, record office 
and depots between ТАОС and ТЕМЕ and the transfer of units and 
personnel from the former to the latter. 

Аз the stores and workshop services in the IAOC were, for the 
main part, already separate organisations, the formation of the new 
corps was not expected to cause any great difficulty or dislocation so 
far as the IAOC was concerned. The procedure followed in forming 
IEME was the same as that used in forming the REME in England. 
'The main difference which simplified the formation was the fact that 
here there was по RIASC element to be incorporated." Ап order to 
the effect that ТАОС staff in armies, commands, corps districts and 
areas should be divided into stores and workshop categories to facilitate 
separation and transfer to ТЕМЕ, was issued about a month eartier.}2 





ll. CGS to CIGS dated 24/25 May 1943, File 601/7446/H, Also [АО 475/43. 
12. IAO 793/43, 


CHAPTER XIV 
INITIAL ORGANISATION 


Organisation at GHQ 


The first step towards the actual formation of the ТЕМЕ was 
the formation at General Headquarters of a Directorate of Mechanical 
Engineering. This was put under the general control of a Director, 
the first to hold this office being Major-General D.R. Duguid, MBE. 
He was appointed on 5 February 1943, sufficiently in advance of the 
formal notification of the birth of the corps as much spade work essential 
to the formation of a new corps had to be done. The Deputy Director 
of the new corps (DDME) was an officer of the rank of a Brigadier. 
Under these two officers, the organisation was divided into five main 
sections :— 

(1) Co-ordination 

(2) Operations 

(3) Organisation 

(4) Workshop administration 

(5) Technical. 
The whole organisation was divided into twelve sub-sections, each 
commanded by an Assistant Director (ADME) with the exception of one 
section (MG/ME-1) which was under a Deputy Assistant Director 
(DADME). 

The organisation and general functions of these 12 sub-sections 
were as follows :— 


Section Sub-Section 
I. Co-ordination M.E. 1 
II. Operations M.E. 2: Operational planning, Mobili- 
zation of units, etc. 
III. Organisation М.Е. 3: Personnel — Officers, civilian 


gazetted officers, specialist other ranks, 
postings, promotions, pay, allowances, 
terms of service (including Indian Other 
Ranks), statistics, courses, overseas drafts, 
etc. 

М.Е. 4: Training — Military training 
including instructions, literature апа 
equipment, Military training centres, 
instructions, preparation of schemes 
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IV. Workshop Adminis- 
tration. 


V.. Technical Control 
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and T.E.W.T.S., etc. ; technical train- 
ing, arrangement of courses, syllabuses, 
allotment of vacancies, trade tests, etc. 

М.Е. 5: Organisation of LE.M.E., prepa- 
ration of Peace and War establishments, 
I.E.M.E. field and static units and 
formations. Scrutiny of war establish- 
ments in which I.E.M.E. personnel were 
included. Preparation of scales of equip- 
ment for War Equipment Tables and 
E.Rs (I) Part II. Service equipment. 
Schedules of specialist vehicles. Details 
of artificers’ tool kits, etc. 

М.Е. 6: Publication — Co-ordination 
publishers and printers. Preparation of 
regulations and amendments thereto, 
preparation and issue of informative and 
technical circulars. 

М.Е. 7: Repair control A and В Vehicles, 
echelon repair schedules, workshop pro- 
duction, technical stores policy, progress 
of modifications. 

М.Е. 8: Workshop lay-out, planning and 
control, general engineering maintenance. 
Progressing schemes of manufacture in 
I.E.M.E. Workshops, planning of ex- 
pansions and new projects. Workshops 
requirements manpower, General repair 
technique, ес. 

M.E. 9: Inspection of I.E.M.E. Work- 
shops . 

М.Е. 10: Vehicle defect reports. Techni- 
cal investigation and rectification. In- 
structional handbooks. Special tool 
requirements. Compilation and issue of 
technical data. | 

М.Е. 11: Armaments — Small arms, 
engineering stores (as for vehicles). 

М.Е. 12: Instruments, radio, wireless and 
scientific stores (as for vehicles).* 


(Note : ME 13 and 14 were added later on as described towards 
the end of this chapter). 





1. Г.А.О. No.-793/43, Formation of I.E.M.E. 
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As regards the Royal Electrical and Mechanical Engineer units 
serving in the Command, it was Jaid down that the DME would deal 
with all questions of administration and technical control in respect of 
these units. 

All this establishment was not set up at once, but had to be 
implemented gradually with due regard to efficiency and continuity of 
control. It was estimated in May 1943, that sections 1, 2, 4, 5, 7 and 8 
would be set up to full strength in four months. The remaining sections 
were to have clerical staff temporarily attached to other sub-sections 
pending the arrival of  officers.? Some officers earmarked for this 
Directorate were serving in the field, and their release was governed by 
the general military situation. Another difficulty was that about this 
time an embargo was placed on the posting of officers to Delhi mainly 
because of the lack of accommodation. 


Organisation at Formations: Personnel 


As has been mentioned earlier the first stage in the formation 
of the new corps was reached on 1 May 1943, when it took over all 
British and Indian ranks of the [AOC Workshop Branch. The physical 
separation, however, from IAOC іп Arsenals and Ordnance Depots, 
had to wait till the administrative staff was available. 

All military ranks of the new corps became fully combatant. In 
addition to technical duties, officers of the corps were responsible also 
for the administration of their personnel. All Government of India 
Orders and Regulations previously applicable to the personnel of the 
ТАОС Workshop Branch continued to be applicable to them after 
transfer to IEME. As Commanding officer of the corps, the Director 
exercised the powers of a local government in respect of civilian 
personnel of the IEME whose terms of service were governed by Civil 
Service Regulations. Thus in the first stage the corps was composed 
of officers, Viceroy’s Commissioned Officers, Warrant Officers, British 
and Indian Non-commissioned officers and Indian Other Ranks of the 
Engineering Branch of the IAOC. Attached were the officers, Warrant 
Officers and Non-commissioned officers of the REME who were at that 
time serving with the IAOC. The control of all REME establishments 
and units in India command was exercised by the Director of Mechanical 
Engineering through the Electrical and Mechanical Directorate at the 
GHO. 

The division of existing personnel between the two corps was 
agreed upon and the following four types of personnel were included 
in the new corps:— 

(1) Officers. The officer cadre of the new corps was to consist 





2. See Т.А.О. 793/43 with reference to Army Instruction (I) 81/43. 
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of :— 

(a) Officers of the IAOC Workshop Branch (Assistant Ordnance 
Mechanical Engineers) who were transferred to the corps 
of IEME on their existing terms and conditions of service, 
and given new designations.? 

(b) An ТЕМЕ element of :— 

` (i) Electrical and Mechanical Engineers 
(ii) Assistant Electrical & Mechanical Engineers 
(iii) Assistant Inspector of Armourers. 

(c) An element of qualified Indian engineers commissioned 
into the army. 

(d) An administrative element of non-technical Indian Com- 
missioned Officers. These were recruited from suitable 
Viceroy's Commissioned Officers or civilian personnel. 

Officers of other arms were to be attached to IEME units as required 
for regimental duties. 

(II) British Other Ranks. The British Other Rank cadre of the 
ТЕМЕ was to consist of :— 

(a) Conductors, sub-conductors and staff sergeants of the ТЕМЕ 
Branch of the Indian Unattached List all of whom were 
transferred from the IAOC Workshop Branch, on their 
existing terms and conditions of service. 

(b) Armament Artificers and Armourers of the КЕМЕ. 





3. “АП regular and emergency commissioned officers of the Engineering Staff 
and Workshop Branch of the IAOC holding commissions in His Majesty's Land 
Forces (Indian Army) and Indian Land Forces on 5 October 1943 are transferred to the 
Corps of IEME with effect from that date on their existing terms & conditions of service 
vide А.1(1) 322 dated 2-10-43". Sec IAO, 909 of 44. 


The following designations were adopted in respect of Officers transferred from 
АОС to the new Organisations :— 3 


Old ‘ew 
P.O.M.E. Dy. D.M-E. 
D.D.O.S. (E) Brig. Brigadier I.E. M.E. 
D.D.OS. (E) Col. D.DM.E 
C.O.M.E D. D.M.E. 
A.D.O.S. (E) D.D.M.E. 


D.O.M.E. (Divisions) 
B.O.M.E. (Ind Tk Bdes 
S.O.M.E. 

D.S.O.M.E 

B.O.M.E. (Ind. Armd. Bdes) 
D.A.D.O.S. (E) 

C.O. (E) 

T.O.M.E. 

O.M.E. 

A.O.M.E. 


C.I.E.M.E. (Divisions) 
С.1.Е.М.Е. (Ind Tk. Bdes) 
S.M.EE. 

D.E.M.E.. 

С.ТЕ.М.Е. (Ind. Tk. Bdes) 
D.A.D.M.E. 


A.E.M.E. 
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(III) Indian Ranks. Indian ranks of the ТЕМЕ were to consist 

of :— 
(a) Clerks, and clerks stores. 
(b) V.C.O. artificers and armourers. 
(c) Viceroy's Commissioned Officers for non-technical duties. 
(d) Armament artificers. | 
{e) Craftsmen. 

These categories were obtained by transfer from the IAOC or 
by direct recruitment, except for drivers who were recruited and trained 
for the ТЕМЕ by the RIASC. 

(ТУ) Civilians. These were to consist of:— 

(a) Civilian Chief Master Armourers who, in due course, were 
to waste out and be replaced by Assistant Inspectors of 
Armourers. : 

(b) Civilian Gazetted Officers for employment as Record 
Officers or in other authorised appointments. 

(с) Civilian Clerks. 

(d) Civilian supervisors for static workshops. 

(e) Permanent civilian artificers. 

(f) Temporary personnel. 

These categories were obtained initially by transfer from the 
ІАОС and thereafter by direct recruitment, except in the case of 
Civilian Gazetted Officers who were found by selection from the civilian 
clerical establishment. 

It was intended that the composition of the Corps will ultimately 
be 2/3 КЕМЕ Officers, W.Os and Non-commissioned officers and 1/3 
Indian Commissioned Officers and Indian armament artificers. All 
craftsmen were to be Indian. 

The difficulties experienced in providing personnel for the IEME 
were similar to those encountered by IAOC generally. Тһе principal 
handicap was that most recruits were unable to speak or understand 
either English or Urdu, and the degree of literacy even in their own 
regional language varied considerably. This lack of knowledge of 
English and absence of industrial background were serious limitations 
that took months of extra training to bring the recruits upto the mark. 
Moreover, certain key trades required recruits possessing educational 
qualifications of the matriculation standard. This type of recruit was 
in great demand by other military and civil services also, hence the 
ТЕМЕ allotment could be only a fraction of its requirements. Another 
reason why this type was difficult to find either as a potential officer 
or for a highly skilled trade was that it was generally reluctant to 
volunteer for military service. This was natural perhaps, since the 
government, railway organisations and commercial firms all offered 
a pattern of employment which appealed to him more by reason of its 
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security and status. Political situation in the country also acted as a 
deterrent to this class. It was because of this that the shortage in certain 
categories of tradesmen remained serious, throughout the war in the 
Corps of IEME.4 

Recruitment of Indian engineers was extremely difficult, and 
in most cases candidates with the requisite academic qualifications lacked 
practical experience. Strenuous efforts had to be made to obtain 
engineering graduates from colleges and universities in India and to 
give them further training under army supervision. On the formation 
of IEME, twenty-two Indian colleges and universities were approached 
and the names of some fifty prospective candidates obtained. Only 
about 20 of these were found to have the essential qualifications. There- 
after colleges were approached continually and information supplied 
to them on the comparative value of practical engineering experience 
and general benefits which service with the ТЕМЕ might offer. 
Arrangements were also made to train selected and specially recruited 
Indian craftsmen as armament artificers and to introduce this highest 
rank of non-commissioned tradesmen into the Indian army. Effective 
provision of personnel under this scheme, however, was not possible 
for nearly 14 months. 

It will thus appear that although sufficient manpower was 
forthcoming, the vast majority of recruits had no technical experience 
whatsoever. Consequently the large number of field units, formed in 
accordance with the expansion of the army, had to be provided initially 
with personnel lacking experience beyond that gained in the few months 
spent at a technical training centre. 


British Personnel 


There was also an acute shortage of British Electrical and Mechani- 
cal Engineer officers, and of specialist tradesmen skilled in the repair of 
vehicles, armaments, instruments, radios and wireless. Demands made 
on the United Kingdom could not be met because of a general shortage 
of technical personnel there, particularly in these categories. 


Units & Establishments 


The following existing units and installations passed immediately 
under the control of the Director of Mechanical Engineering on the 
first day of May 1943, pending actual transfer at a date to be settled 
later. It was decided that where the two селре had installations 








4. There was a chronic онан іп (Һе trades of armourer welder, draughts 
(Technical), instrument mechanic, radio mechanic and wireless mechanic. 

5. CGS to GIGS 24-25 May 1943, File 601/7446/H. 

6. The actual separation took place with effect from 1 January 1944. See IAO 
30 January 1944, p. 19. 


234 ТЕМЕ 


within the same site, the corps which occupied the greater area and 
had the greater strength was to be responsible for local protection, 
security, fire fighting and passive-air-defence.? 


‘Units Transferred 


1. Indian Ordnance Light Aid Detachments, Types A, B, 
C & D. 

2. Y.A.O.C. attached unit repair organisation. 

3. Indian Ordnance "Workshop Platoons (with С.Р.Т. 

Companies). | 

Headquarters, Indian Armoured Divisional Ordnance 

Workshops. 

Headquarters, Indian Divisional Ordnance Workshops. 

Headquarters, Indian Tank Brigade Ordnance Workshops. 

Indian Ordnance Mobile Workshop Companies (all types). 

Indian Ordnance Recovery Companies (all types). 

Indian Ordnance Line of Communication Recovery 

Companies (all types). 

10. Indian Ordnance Workshop Sections (all types). 

11. Indian Ordnance Station Workshops. 

12. LA.O.C. Combined Workshops, Calcutta (a). To be 
renamed Indian Ordnance Workshops, Calcutta. 

13. Indian Base Ordnance Workshops. 

14. Indian Advance Base Ordnance Workshops. 

15. Indian Ordnance Semi-Mobile 3rd-Line Workshops. 

16. Indian Ordnance Heavy Anti-Aircraft Regiment Workshop 
Sections. 

17. Indian Ordnance Light Anti-Aircraft Regiment Workshop 
Sections. 

18. Indian Ordnance Anti-Aircraft, Anti-tank Regiment 
Workshop Section (Light). 

19. АН General Mechanical Repair, Armoury, Armament, 
Instrument, Radio, Wireless and Mechanical Transport 
Workshops, located in Arsenals and Depots of the 
І.А.О.С.(Ь). 

20. Ordnance Depot, Bannu (с). 

21. Ordnance Depot, Deolali (c). 

22. 3rd-Line Workshops, Meerut. 

23. A.F.V. Repair and Recovery І.А.О.С. Training Centre, 
Ahmednagar. 

24. І.А.О.С. Combined Armaments and Instruments Training 
Centre, Kirkee. 

7. See 601/7446/H. CGS to CIGS, dated 24-25 May 1943. See also IAO 793/43, 
р. 948-50. 
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25. Indian Ordnance Advanced Technical Training and 
Raising Centre, Lucknow.® 


Third-Line Assets 


Within the gross load of the 1943 target of 138,000 lorry units, 
for the purpose of Long Term Planning calculation, it was estimated 
that 78,000 of these were in India and the remaining 60,000 overseas. 
A review of third-line workshop assets made in May 1943 was as 


follows :— 
India 


Planned third-line assets within the target were represented by 
the following workshops and capacities in lorry units :— | 


Ваппи - s T 4% 1,400 
Chaklala a ap m x ay 4,300 
Quetta T «is E aa 3,500 
Delhi ге Қа E 4% 8,000 
Meerut T - - i 2,400 
Chheoki (then under construction) es as 4,000 
Dhanbad E Ке pe .. 10,000 
Bangalore из ou er "T 3,000 
Kirkee ЗР Р за 2 4,700 
Deolali (then under expansion) vu sa 2,800 





8. (1) No.l and 2 І.А.О.С. Training Centres and No. 5 I.A.O.C. Training Bat- 
talion continued as then constituted pending further orders ; technical matters relating 
to the training of workshop personnel being dealt with by the D.M.E. 

(2) 1.А.О.С. Base and Mobile Kinema units and ТАОС Ordnance Field 
Parks, which were at that time administered as workshop units, were not to be trans- 
ferred to. 1-E.M.E. 
(а) These shops (No. 12 above) were to absorb and administer the person- 
nel employed in the Mechanical Engineering Workshop of the Fort 
William Ordnance Depot. 
(b) Repair of Vote 9 Stores was to be carried out in I.E.M.E. Workshops 
but repairs to Votes 7 & 9 stores werc to be carried out in Returned 
Stores Depots under Chief Ordnance Officers. “It will therefore be 
necessary to arrange a division of responsibilities, machinery and per- 
sonel to conform to this organisation, The І.Е.М.Е. wil, however, 
be responsible for the lay-out and upkeep of machinery in Returned 
Stores Depots, for advice to Chief Ordnance Officers, on the running 
of the Shops and for providing such technical personnel as are needed.” 
(c) These depots (No. 20 and 21 above) were eventually to be renamed as 
I.E.M.E. Workshops, but for the present continued to carry out their 
existing functions. 
(3) The І.А.О.С. Workshop organisation overseas differed from that in force 
in India, but the division of units as between I.A.O.C. and І.Е.М.Е. followed the 
principles laid down for adoption in India. (See IÀO No. 793/43). 
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Secunderabad 25 рз К 5,000 
Two Semi-Mobile Workshops? we E 8,000 
Total Lorry Units .. 57,100 





Third-line workshops with an aggregate capacity of 77,500 lorry 
units originally planned for Meerut, Sibi, Drigh Road and Sialkot 
had not been implemented but it was proposed to use part of the facilities 
earmarked to establish a heavy workshop in the Madras base-area. 

In respect of machinery and personnel the planned assets were 
covered by static workshops except for 8,000 lorry units maintained 
by the ТЕМЕ field-unit organisation. The assets included a British 
base workshop but this unit was regarded as an overseas asset to be 
replaced in India by a static workshop, and machinery for this was 
already on order. Indian tradesmen could probably be made available 
by employment of Italian prisoners of war in certain workshops. 
British officers and supervisory personnel required were to be found 
from the United Kingdom. 


Overseas 


After meeting the third-line requirements in India, the assets 
remaining were represented by the following workshops and capacities 
in lorry units :— 


Jorhat Workshop .. s EN ss 8,000 
Two Semi-Mobile Workshops sg Э A 54 8,000 
One British Advanced Base Workshop ss .. . 4,000 

Total . 20,000 


The machinery for the two semi-mobile workshops was on order 
from the United Kingdom but no intimation had then been received 
of a probable date of despatch. 

Four additional base workshops were required to meet the 
remaining deficiency of 40,000 lorry units. Three of these, each. 
comprising an Advance Component and a No. 1 Increment of a base 
workshops were to be supplied complete from the United Kingdom. 
The fourth could be provided from the facilities available from the 
workshops described in the previous paragraph, provided British personnel 
were found for the static workshops in replacement. 





9 One of these was nearing completion and the other:had ‘been commenced. 
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СНАРТЕК ху 
THE REPAIR ORGANISATION 


Revised System 


On the formation of the corps of ТЕМЕ, the repair and recovery 
system was reviewed and revised to increase the efficiency of the service. 
It was recognized that the essential basis of a maintenance system was 
progressive maintenance and repair rather than periodic overhauling. 
In mobile or forward units considerations of mobility and tactics would 
inevitably dictate time limits for repair work. А forward unit, for 
example, carrying only a limited stock of equipment: and stores could 
recover and repair only a correspondingly few types of items. 

When the system was revised, repair and recovery operations 
were divided into four stages or echelons defining the range of repair and 
recovery that might be carried out in each stage. The current terms 
first, second and third-line were abolished. The following equivalents 
were substituted : 


For first-Line ad ... lst Echelon 

For second-Line .. .. 2nd Echelon 
3rd Echelon}! 

For third-Line .. .. 4th Echelon 


The new system was based on the following basic engineering 
principles :— 

(a) limitation of the variety of work done in a particular 
workshop as far as possible and ultimately resulting in 
efficiency through specialisation and sub-division of work, 

(b) maximum simplification of clerical work, particularly in 
respect of stores and records, and | 

(с) regulated latitude in the employment of skilled personnel 
available. 

The new system was applied to India Command and to field 
formations proceeding overseas after the range of repairs in each echelon 
had been clearly defined. British formations in the India Command, 
however, remained on the REME system within their own formations. 
Permissive Repair Schedules, published later, described in detail the 
repairs normally permitted in each of the four echelons for every type of 








1, Lt will be seen that the term 3rd echelon was new to India. It was applied 
to heavy 2nd echelon repairs carried out in the field by a unit forming a link between 
the 2nd and 4th echelons. It must, however, be made clear that the term *echelons'as 
used in IEME has no geographical implication. 
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equipment handled. To implement the system, principles of sub- 
assembly exchange and assembly exchange їп second echelon, and 
repair in third and fourth echelon, were adopted. 

In brief, user-units were assisted in forward areas by fully mobile 
light aid detachments of first echelon, The remainder of EME units 
effected recovery and repair of a progressively more complex nature 
and consequently became less mobile towards base where the large 
static ТЕМЕ Base Workshops of fourth echelon executed major repaire 
and overhauls. It may however be noted that an overlap of echelons 
was permitted on a scale governed by the nature of the general military 
operation or the prevailing tactical situation. Furthermore, temporary 
modifications to the normal functions or the dispositions of second and 
third echelon workshops in accordance with tactical necessity, were 
still within the power of corps or divisional commanders. 

The various organisations of IEME repair and recovery units 
in formations are shown diagrammatically in the following charts at the 
beginning of this chapter. 

Indian Tank Brigade А 
Indian Animal and Mechanical орать 
Division .. .. е4 F 
Indian Light Division 
Indian Armoured Division and Той 
Infantry Division (M.T.) "T "m 


Field Force 


The most notable change in the system of recovery and repair 
in the field army in India was the introduction of the semi-mobile third 
echelon Infantry Troops Workshop to provide an essential link between 
the mobile second-line (or second echelon) workshop units and the large 
static workshops at the base. When employed with armoured troops, 
the Infantry Troops Workshop was to be supplemented by an AFV 
(Armoured Fighting Vehicle) workshop element. Anti-aircratt brigades 
were served by attached first and restricted second echelon workshop 
sections. 

The IEME units, their composition and allotment to field for- 
mations and units was as follows :— 


First Echelon Repairs 


(a) Unit Repair Organisation (URO): It comprised of technical 
personnel and was attached to and integrated with a unit to assist in the 
recovery, maintenance, minor repairs айа replacements in accordance 
with Permissive Repair Schedules. One URO was allotted to and 
controlled by each formation headquarters and major mechanised unit 
not otherwise having a Light Aid Detachment to support it. 
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(b) Light Anti-Aircraft Workshop Section: It comprised of a 
headquarters and one sub-section per battery ; allotted to each IAA 
regiment and controlled by division or corps. The unit effected 
replacements of defective minor assemblies and incidental repairs in 
accordance with Permissive Repair Schedules and periodically inspected 
vehicles and assisted in recovery. 

(с) Light Aid Detachment: These were of six types designated 
by letters A to F, each comprising technical personnel and equipped 
for the repair of vehicles and armaments and were controlled by the 
formation or unit to which allotted, as follows :— 

Туре A — One per Indian Tank Regiment IAC. 

Type B — One each per Tank Regiment, RAC ; Armoured 
Regiment, RAC ; Indian Armoured Car Regiment, 
IAC; and Divisional Reconnaisance Regiment 
(MT Division). - 

Type G — One each per Lorried Infantry Brigade and Motor 
Battalion. 

Type D — One each per anti-tank and field regiment of 
armoured formations ; Divisional Reconnaisance 
Regiment (A & MT Division) and Headquarters, 
Indian Armoured Division. 

Type E — One each per infantry brigade of MT and A & MT 
Divisions. 

Type F — One per infantry brigade (Light). 

(d) Heavy Anti-Aircraft Workshop Section: It comprised a head- 
quarters and one sub-section per battery and one radio-maintenance 
section and allotted as General Headquarters, army or corps troops to 
each heavy anti-aircraft regiment in all formations for the same purpose 
as (a). 
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Second Echelon Repairs 


(e) Mobile Workshop Company: It comprised a headquarters 
and three sections manned by technical personnel and equipped for 
the repair of vehicles, armaments and instruments of the formation 
to which allotted, and in three types with an additional wireless 
section for the repair and replacements of telecommunication com- 
ponents and, if required, an armament section. The allotment was as 
follows :— 

(2) Each Light Division had two companies and two Wireless 
Sections, 'Type B. 
(ii) Each Infantry Division (MT) had two companies and two 

Wireless Sections, Type B. 

(iii) Each Infantry Division (A & MT) had three companies and 

three Wireless Sections, Type B. 
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(iv) Each armoured formation had two companies and two 
additional Wireless Sections, Type A, and an Armament 
Section allotted to and controlled by Tank Brigade ; and 
four companies each with additional Wireless Section, 
Туре А, and an Armament Section allotted t#and controlled 
by Armoured Division. 

(f) Transport Company Workshop Section: The Section comprised 
of technical personnel and effected replacement of minor and major 
assemblies. It carried out all incidental repairs except those of major 
assemblies and periodically inspected vehicles. The allotment was on 
the basis of one section to each Transport Company, RIASC, and 
came under the command of the Officer Commanding the Transport 
Company for tactical handling, administration and discipline, and 
under the Senior EME Officer of the formation or area for organisation, 
and in matters affecting technical efficiency. 


Third Echelon Repairs 


(g) Infantry Troops Workshop: This comprised a Headquarters, 
one vehicle section and one Armament and Instrument Section, all 
semi-mobile. One Workshop was allotted to each corps (infantry) 
and was normally controlled by army, although control could be 
delegated to corps. The duties of the workshop were :— 

(i) to assist second echelon workshops within the formation 
during peak-load conditions, particularly in the exchange 
of heavy assemblies and the heavier repairs ; 

(ii) the repair of assemblies other than heavy overhaul of engines 
by replacement of components and the return of repaired 
assemblies to the IAOC Field Park for re-issue. 


Fourth Echelon Repairs 


(h) Base Workshop: The workshop comprised advance, 
main and AFV components and additional specialist increments as 
required. The advance component could be detached and moved 
forward to provide an advanced base workshop. The workshop was 
employed in reconditioning components and assemblies including 
engines, returned from second and third echelon workshops, overhauls 
and major modifications and incidental manufacture of components 
and recovery within the base area. 


Recovery 


(2) Recovery Company: This was designed for the recovery 
of damaged vehicles and guns from first to second echelon workshops. 
Allotment and control was as follows :— 


THE REPAIR ORGANISATION 241 


COMPOSITION ALLOTMENT CONTROLLED 
ONE per: BY 
(4 НО--2 Hy Secs+ Light Division Division 
2 Lt Secs. 
(н) НО--4 Secs А & MT Division Division 
(iii) HO 1-6 Secs, MT Division Division 
(iv) НО--4 Hy Secs4- Armoured Division Armoured 
2 Lt Secs. Division 
(v) НО-З Secs Tank Brigade Tank Brigade 


(j) Line of Communication Recovery Company: This was 
designed for the recovery of casualty vehicles and equipment from 
second echelon workshops and corps and army areas to railhead or 
roadhead or third. or fourth echelon workshops. Composition and 
allotment was as follows :— 


COMPOSITION ALLOTMENT 
HQ + 3 Secs Light Division 2 
НО + 3 Secs А & MT Division | One per approx 
НО + 3 Secs MT Division jon iip rue ue 
HO, + 4 Hy Secs + Armoured Division | Se аны 
3 Lt Secs. | 
НО + 3 Secs Tank Brigade 2 


Non-Field Force 


The repair of equipment in non-operational areas of India by 
ТЕМЕ units and installations, was based on the new system modified 
by a combination of third and fourth echelon repair facilities in the old 
third-line workshops, later known as Command IEME Workshops. 
'Station workshops provided static second-line workshop facilities and 
were controlled in technical matters by the Brigadier IEME of the 
Army or Command, through the‘officer commanding the fourth echelon 
or Command Workshop of the same area. In cases of wide dispersion, 
however, the chain of control could be extended by transferring a share 
of responsibility, in respect of a certain number of station workshops, 
to the officer commanding one of these. The static workshops, com- 
prising station and command workshops and coast-defence maintenance 
units, would vary from time to time in each Army and Command, in 
accordance with changes in the maintenance load. 


Commands and Formations 

Technical control of the ТЕМЕ repair and recovery organisation 
was exercised by a Brigadier IEME within an army, a DDME within a 
corps, and a CIEME within a division or tank brigade at Headquarters 
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ТЕМЕ Workshops. A Brigadier EME (BEME) was technical adviser 
to the Commander of the Indian armoured brigade. Tactical control 
over TEME units was exercised generally by formation commanders 
with staffs issuing orders to the ТЕМЕ. headquarters, or, in their absence 
direct to the units. Formation commanders were advised by electrical 
and mechanical engineers on the efficiency of units and engineering 
matters, including the state of unit equipment and measures necessary 
for improvement. Senior О staff officers of formations particularly 
required this information. 


At field formation headquarters, an EME (Wireless) was responsible 
to the CIEME for the regular inspection of all wireless and telecommuni- 
cation equipment in the formation, including items in the Ordnance 
Field Park. This officer was also responsible through officers command- 
ing for the efficiency of wireless workshop sections attached to Indian 
Mobile Workshop Companies. 


The ADME /DADME/EME of district, area, and sub-area, 
respectively, were responsible for the inspection of all technical equipment 
in possession of area troops, and acted as technical advisers to the district 
or area commander. 


BASE WORKSHOPS 
POTENTIAL OPERATIONAL LOADING 


Ho ! BASE WORKSHOPS 
JORHAT j 
(ue то 6 owisions) } 


No.6 BASE WORKSHOPS 
DHANBAD + KANKINARA 


COMMAND WORKSHOPS (up TO 8 DIVISIONS) 


№ INDIA 
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BAY 
оғ 


BENGAL 
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No 4 RESERVE BASE |9 EASTERN THEATRE 
AVADI (UP то 9 DIVISIONS) 





CHAPTER XVI 
TECHNICAL MAINTENANCE ORGANISATION 


Developments in 1943 


Soon after its formation, on 1 May 1943, the IEME was faced 
with many problems. Apart from coping with its own initial organi- 
sational troubles, it had to deal with the ever-increasing technical 
maintenance load, following the equipment, re-equipment and move- 
ment of formations within and beyond the borders of India. Jt was also 
during 1943 that an Indian Expeditionary Force was prepared for a 
large scale combined operation against the Japanese in Burma. The 
operation never came off! but the waterproofing of technical equipment 
for the operation was a new problem tackled by the ТЕМЕ. The 
work of waterproofing of scientific stores and technical equipment from 
this time onward became an ever-recurring commitment of the corps. 
Accordingly ME-13 was formed in December 1943. The work of this 
section, in addition to controlling special workshop sections dealing with 
waterproofing, included :— 

(a) Supervision of tests. 

(b) Preparation of DME(I) Technical Instructions on water- 
proofing. 

(c) Investigation of indigenous materials for use (where 
materials supplied from the U.K. proved unsatisfactory) 
in conjunction with the Supply Development Committee. 

(d) Manufacture, where practicable, of waterproofing materials 
in army workshops. 

(е) Liaison with other authorities on the subject, such as the 
Scientific Adviser to the Master General of the Ordnance 
in India, the Directorate of Armaments, the Directorate of 
Mechanisation and Inspectors of Scientific Stores. 

Scaling Section. In November 1943, the Corps of REME in 
the United Kingdom assumed responsibility for the scaling of spare 
parts to assist the RAOC in arranging provision. In India, however, 
the organisation responsible for the scaling of spares was the Technical 
Scales and Stores Requirements Section of the Ordnance Directorate 
which was formed in December 1943. In order to bring the Indian 
Organisation in line with the REME, the proposal to form a scaling 


1. See para 21 and other relevent paragraphs in Part B of the Mountbatten Report 
An unopposed landing, on the АгаКап coast was, however, effected in Myebon in 
February 1943, and some landings also took place subsequently. 
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section in the ТЕМЕ was examined and eventually one was established 
in 1944. 

Provision of Machinery and Plant. In 1943 it had been 
found that machinery and plant ordered for particular projects had 
often to be diverted to entirely different locations due to change in 
priorities during the period (extending up to two years) between ordering 
them and their receipt. Furthermore, owing 19 supply difficulties in the 
U.K., the machines actually received were sometimes different in size 
and type from those specified in the original indent. Finally, the 
machines when they did arrive were usually very badly packed and 
often damaged by sea water due to their shipment as deck cargo. Many 
types of machines came deficient in accessories and had no packing 
lists. ‘The best method of overcoming these difficulties was to consign 
all machinery and plant to a central depot (under direct control by 
СНО) where receipts could be checked, reported in detail, overhauled 
and repaired where necessary, and re-boxed ready for issue. Such a 
depot was first of all set up as part of the then third-line MT Workshop 
at Meerut, but the volume of work soon increased to such an extent as 
to place an excessive burden on that unit. 

“A modern concrete building of approximately 50,000 sq. ft. 
floor area, became available in Meerut, however, and this was taken 
over for the purpose. Accordingly an establishment for a Machinery 
Deposit having specialist personnel under the command of an EME, 
was sanctioned in May 1943. Soon after, this ‘deposit? was more aptly 
designated as the ZEME Machinery Depot. 


ТЕМЕ Machinery Depot, Meerut 


The depot was entirely self-contained, with a millwright section, 
mobile and gantry cranes and transport. The depot operated in close 
co-operation with Central Ordnance Depot, Delhi Cantt, and with 
Ordnance Directorate СНО on the receipt side. АН stores were, of 
course, taken on ledger charge and the relevant shipping and other 
documents cleared. 

A monthly stock list kept by M.E. Directorate indicated the stock 
position and from this list issues to workshops were ordered by СНО. 
It was found possible by means of weekly amendments to the stock list 
to avoid any accumulation of ''dues-out"', since issue orders were given 
only for items actually in stock. The procedure for checking, cleaning, 
overhauling, testing, greasing and repacking machinery followed the 
normal engineering practice. Not the least valuable of the depot's 
functions was the preparation of machinery cards and the painting on 
of DME numbers allocated by GHQ, thus relieving the ultimate user 
of responsibility in this connection. 

At times, the shortage of railway wagons was a problem, but in 
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the main the supply of wagons carrying inward stores nearly balanced 
the requirements for issues, and due to the co-operation of the railway 
authorities there was seldom any serious delay in the despatch of stores. 
Further, to ease the work of bandling, a private railway siding was built 
in the following year at а cost of Rs. 30,000/- and it proved to be 
invaluable. It is difficult to give any accurate figures for the tonnage of 

"stores which passed through the depot, but four to five wagon loads 
per week would be a fair average. 

The IEME Machinery Depot created to meet a wartime need 
was successful in providing an efficient machinery service to R/IEME 
Workshops, and in relieving Ordnance of а great deal of detailed 
work in this respect. In particular, it obviated the need for a specialist 
cell for machinery, in the Central Ordnance Depot аз was found necessary 
in the U.K. 


Third-Line Workshops 


Two 4,000 lorry-unit third-line semi-mobile workshops were 
included in the 1943 target for which a war establishment and equipment 
table had been prepared during the latter part of 1942. It was hoped 
to find equipment for the first unit from Indian resources and to have 
it ready by April 1943. Machinery for the second was being imported 
and the target date for readiness was 1 October 1943. The two units 
were planned as part implementation of the 86,000 lorry-unit target 
for third-line repair, initially to complete the targets in Eastern and 
Southern Army areas. 


Workshops 


Planning 


In planning workshops, field force - and non-field-force commit- 
ments were considered separately. The field force load, estimated on 
the basis of vehicles and relevant equipment of a certain number of 
divisions, determined the number and location of base workshops in 
support of the mobile workshop units. The non-field-force load of . 
India as a base, assessed on the strength of the number and distribution 
of vehicles and equipment in Armies and Commands, governed the 
adjustment of establishments of station workshops. 

Accommodation. In general, planning was considerably 
restricted by a shortage of accommodation. 'The Indian engineer 
service, labouring under an abnormally heavy pressure of work through- 
out the country was not always able to provide the necessary construc- 
tions. The majority of the smaller types of station workshops, for 
example, had to be accommodated in local constructions at a distance 
from the contemplated site of workshop. The shortage of accommo- 
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dation involved wider dispersion and consequently added to the 
difficulties of transportation, particularly over the heavily loaded lines 
of communication to base and command workshops. For these, in the 
early days of the IEME, existing steel structures had to be accepted 
and transported over great distances across India; this unsatisfactory 
procedure resulted in considerable and often unpredictable time lags 
and loss of parts in transit. However, arrangements were made for 
the provision of pre-fabricated buildings ; and Marston sheds (high, 
low and multiple span) covering areas of 36,000 to 70,000 square feet 
and able to carry overhead cranes of 5 to 10 tons capacity were employed 
for fourth echelon workshops. Galvanised tin sheds, each covering 
an area of approximately 3,500 square feet, were designed for overhead 
cranes but were employed for ancillary shops and station workshops ; 
М and B sheds were found suitable only for accommodating stores and 
the smaller types of station workshops. 


Transfer of 511 Command Workshop 


In December 1943, it was decided to transfer No. 511 Command 
IEME Workshop, then at Meerut, to Kalaphar in the Imphal area. 
This workshop was designed for the repair of major assemblies (engines) 
evacuated from the forward areas of the Fourteenth Army. Location 
in Meerut, originally dictated by considerations of accommodation, 
presented unnecessary problems of transportation of major assemblies. 

The existing (Interim) establishment permitted employment of 
Extra Temporary Establishment personnel but this provision was now 
unsuitable for an operational area. A new war establishment was, 
therefore, prepared on the basis of a working day of three shifts, providing 
a monthly output of 1,000 engines, 500 gearboxes, 300 axles and 300 
vehicles. The existing establishment had been designed for a monthly 
output of 1,000 engines only. The new establishment involved a man- 
power commitment of six British Other Ranks of IEME, two Viceroy’s 
Commissioned Officers and 457 Indian Other Ranks to be partly provid- 
ed by the withdrawal of six British Other Ranks and twenty-five Indian 
Other Rank artificers from No. 510 Command IEME Workshops which 
were now being relieved of a certain amount of ancillary work pre- 
viously carried out for No. 511 Command Workshop. Since 
Command Workshops were not field units, the transferred workshop 
was redesignated as Major Assembly Workshop IEME and began operat- 
ing by March-April 1944. 


The Basic Engine 


In June 1943, the Master-General of the Ordnance ordered that, 
with the exception of CI engines and those for Armoured Fighting 
Vehicles, in general, only “basic” (or “‘short’’)engines would be issued 
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regardless of the existing CIM Schedules. “Вавіс” meant that assemblies 
such as carburettor, air cleaner, fan, water-pum ener igniti 
coil, spark-plugs etc. were not fitted E the ea ее 
were to be retained by second-echelon workshop units (after removal 
from unserviceable engines being sent for fourth-echelon repair) and 

‚ refitted later into new or reconditioned “basic”? engines received аз 
replacements. Schedules detailing the items to be removed in rendering 
various makes and types of engines basic were issued to workshops and 
depots concerned. 

This short or basic engine policy was adopted mainly because 
of the shortage of minor assemblies and the difficulties of transportation 
and packing of engines. [here were certain other advantages; for 
example, fourth-echelon workshops were able to increase output, on 
being relieved of work in fitting minor assemblies; the issuing Ordnance 
depots concerned now with basic type engines only had fewer Parts 
Numbers to handle. 

Transportation and packing had to be compatible with the long 
lines of communication on which, quite often, forward movement of 
heavy stores involved three different railway gauges with transhipment 
at each point of change. The reduction of bulk and weight represented 
by the basic engine meant a very considerable advantage under these 
conditions, Similarly, the reduction in weight made handling in 
forward workshops with the improvised lifting tackle available much 
easier, 

Apart from handling the long engine, the question of damage to 
minor assemblies as a result of inadequate packing was important. It 
was impossible at the time to provide a major assembly case which 
would satisfactorily house a long engine (i.e. an engine fitted with minor 
assemblies) while providing adequate support against rough handling 

„in transit. The problem was very much simpler with basic engines. 

The final consideration which influenced the adoption of the 
basic engine was the shortage of minor assemblies which had arisen, 
partly owing to insufficient supply and partly to cannibalization—the 
unauthorised removal and retention of useful small assemblies and 
parts by forward units before the despatch of engines rearward for 
overhaul. By placing the onus of fitting accessories to the basic engine, 
on forward workshops, it was hoped to stop cannibalization and develop 
a pool of minor assemblies. 


Engine Overhauls 


This work was severely handicapped during the year by the 
prevailing shortages, particularly of spare parts. Manufacture of piston 
rings.and liners апа the retrieving of certain other parts had perforce 
to be undertaken by IEME in the interests of the general technical 
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maintenance of the armed forces. The 1ЕМЕ organisation had not 
been designed to cater for the manufacture of parts on the necessary 
scale. Nevertheless, the work was performed successfully. 

By August 1943, the normal system of B-vehicle engine repair 
was becoming quite inadequate for the rapidly increasing repair load 
and the first steps in the institution of a line assembly plant on modern 
mass-production principles were taken in No. 6 Base Workshop, 
Dhanbad. 

By the end of June 1944, the engine overhaul situation was summed 
up as follows :— 





Date Estimate of Engines per month 


Capacity Load 


| India | SEAC | Total India SEAC | Total 


| 2,800 1,765 4,565 


The load estimated for 1 July 1944 was based оп 175,360 vehicles 
of all types including training vehicles of all forces based on India, for 
engine overhauls. 


Technical Maintenance 


In the technical field, various difficulties were encountered due 
mainly to the accute shortages of spare parts and tools. The influx of 
American Lee/Grant and Stuart tanks which had begun in 1942 
continued during 1943 and all had to be serviced prior to issue. "The 
great majority of these tanks had been shipped as deck-cargo and 
inadequately sealed. Suspenison systems particularly, were seriously 
corroded with gudgeon pins almost unmovable, and assemblies had to 
be completely stripped and each part re-conditioned before re-assembly 
and issue. The vehicles arrived long in advance of spare parts, 
maintenance tools and technical instructions and consequently IEME 
personnel had to work without informative guides and with tools 
improvised and manufactured locally. 

Although fourth-echelon workshops were ill-equipped for this 
-work and already overloaded, the manufacture of tank-fitters tool kits 
had to be undertaken. Seven hundred sets of these tools were manu- 
factured during 1943, in Chaklala and Rawalpindi workshops. Several 
sets of Lee/Grant/Stuart special maintenance tools were designed and 
manufactured in Kirkee, and various fourth-echelon workshops manu- 
factured 4-ton and 10-ton bottle-jacks to relieve one more serious shortage. 
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When No. 2 Advance Base Workshop (later re-designated 516 
Command- ТЕМЕ Workshop) commenced work on the first batch of 
thirty Lee tanks in January 1943, only one tank-fitters tool kit, one set 
of socket wrenches and some half-dozen odd American-size’ ring 
spanners were available. ‘These had been procured from the workshop 
at Kirkee. 
At this time, the employment of American tanks led to the 
initiation of a system of periodical routine overhaul in the fourth-echelon 
ТЕМЕ workshops, according to definite mileages laid down (ог the 
vehicles. This system soon had to be abandoned, however, owing 
partly to the shortage of spare parts but mainly to the large number of 
vehicles which had been pressed into service at the same time. To 
stagger overhauls, therefore, a number of tanks would have had to be 
withdrawn from. service before completion of the standard mileage 
period. An alternative *mileage-release" scheme was substituted 
by which units were permitted to operate vehicles on definite mileage 
each month according to the type of training being undertaken, either 
driver training, operational or tactical training. At the same time, all 
vehicles not in the best condition, and held by units earmarked for 
active operations, were immediately withdrawn and overhauled in the 
fourth-echelon IEME workshops on a programme  accorded high 
priority. Heavy commitments of this nature were undertaken by 
` Kirkee and Secunderabad workshops on armoured fighting vehicles for 
50,215 and 254 Tank Brigades. 

Shortages of workshop equipment and personnel made fourth- 
echelon repair of ‘A’ vehicles a major problem. For example, when 
No. 6 Base Workshop, Dhanbad, was estáblished for this type of work, 
the shortage of special tools was very acute and other workshops were 
so heavily overworked as to preclude the transfer of equipment to the 
new workshop. 'The 18th Cavalry Regiment operating with Stuart 
tanks on the North-West Frontier was to have been based for fourth- 
echelon repairs on the Chaklala Workshop, but this was prevented by 
a lack of special tools and trained artificers. Stuart major assemblies 
had to be overhauled at Kirkee, more than a thousand miles away. 

When. 516 Command IEME Workshop was established at 
Secundrabad, on | January 1943, there was only one British Other Rank 
experienced in the overhaul of tanks. Others had received short courses 
of instruction from US Army Staff under Lt. Col. Rothwell Brown, 
Officer-Commanding US Detachments operating with the British 
forces in India. 

Dynamometers for AFV engines were not available and, in 1943, 
the only test for the 7-cylinder radial engines af Lee/Grant/Stuart tanks 
had to be an unloaded test on improvised engine-stands. After this 
test, engines were installed in tanks and then road-tested. This method 
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was clearly wasteful but despite this, General Staff requirements of 
Class I vehicles for units and formations were successfully met within 
the prescribed time-limits. 

From the beginning of the year 1944, the load on fourth-echelon 
workshops gradually increased and it soon became evident that closer 
control by ME Directorate (МЕ7) СНО was necessary if the mainten- 
ance load was to be efficiently distributed. The workshops were 
instructed, therefore, to submit monthly returns of vehicles, engines, 
armaments, small arms, telecommunication equipment and instruments 
to МЕ? indicating the number of each of these: 

(a) in the workshop at the beginning of the month, 
(b) received by the workshop during the month, 
(с) completed during the month, and 

(d) remainder awaiting repairs. 

Backloading or transfer of damaged equipment between workshops 
was arranged by Brigadiers IEME of armies and commands. 

These monthly returns were extremely useful. In addition to 
facilitating continuous balance of maintenance load between work- 
shops, the system enabled quick allotment to the most suitable work- 
shops to meet urgent commitments and also the inspection and repair 
of guns for urgent issue to an operational unit. Further, the posting of 
personnel and distribution of tools and equipments became easier. 

Difficulties were encountered also in the modification of the 
American armoured fighting vehicles. It had been intended that 
“essential modifications authorised by USA Headquarters in Washington, 
would be incorporated during manufacture or, alternatively, modi- 
fications parts would be shipped concurrently with the vehicles. In 
actual fact, few parts arrived in time and the overworked IEME static 
workshops had once more to undertake manufacture of parts despite the 
general shortage of materials, welding rods and gas. For example, 
modification parts for Lee/Grant tanks were manufactured in sets as 
follows :— 








Departmental Change Number of sets Departmental Number of sets 
number manufactured Change number manufactured 
A 159 70 A 209 (55) 158 
A 168 80 A 229 175. 
А 205 185 А 261 236 
А 209 (1) 148 А 269 183 
А 209 (2) 100 А 270 200 
А 209 (8) 157 А 352 270 
А 209 (34) 34 
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Major Assembly Workshops 

By October 1943, the need was felt for a type of workshop which 
catered exclusively for the repair and overhaul of engines and other 
major assemblies. The large number of vehicles then in the country, 
fully warranted this type of workshop and such specialisation was in 
accordance with the best current engineering practice. A workshop 
of this nature designed for an output of 1,000 major assemblies per month, 
while on full production, was needed to alleviate the existing hiatus in 
second and third echelon repair work due to the lack of re-conditioned 
major assemblies. 

It was proposed therefore to establish a Major Assembly Work- 
shop at Meerut where accommodation had become available. The 
establishment for a third-line workshop already existed under the de- 
. signation of Mechanical Transport and Armament Workshop Chheoki, 
having been prepared in accordance with the original plans for fourth- 
echelon workshops in the India Command. The Chheoki Workshop, 
however, had not in fact been established. On the other hand, the en- 
gine repair work around Delhi was in need of reinforcement. 

Type X machines. In early 1943, only a few type X machines were 
in operation in the country and the repair policy was quarterly inspec- 
tion of these machines by four IEME mechanics and annual overhaul 
in fourth-echelon workshops. During the year, however, the number 
of machines being put into operation in this country, increased so much 
that the annual] overhaul had to be cancelled owing to the shortage of 
workshop resources. Machines were then withdrawn for fourth-echelon 
overhaul only when this was considered necessary by the touring 
mechanic after his quarterly inspection. 

IEME at this time was extremely short of personnel trained in the 
repair of type X machines, and it was agreed that as an interim measure, 
signals personnel woud be permitted to carry out second-echelon repairs 
to these machines. In addition to the shortage of suitable personnel, 
tools and test equipment, another major problem was the shortage of 
spare parts. Demands placed on the UK were not forthcoming and 
manufacture in India had to be undertaken. Spare parts manufac- 
tured in 509 Command IEME Workshop, Agra, and 510 Command 
IEME Workshop, Rawalpindi, did much to relieve the serious situation. 


Mobile Armourer Units 


Towards the end of 1943, it became evident that the technical 
maintenance of small arms was not generally satisfactory owing to va- 
rious adverse conditions including the wide dispersal of units, the difi- 
culties of communication and the lack of skilled personnel. New. small 
units, termed mobile armourer units, were formed to visit field units to 
inspect and repair on site all small arms repairabie by the fitting or re- 
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placement of components. A mobile armourer unit comprised the 
British Other Rank or Viceroy’s Commissioned Officer armourer in 
charge of one havildar and one sepoy with one 15-cwt truck modified by 
the addition of benches, cupboards and racks to facilitate the small 
arms repair work. 

The main problem was the provision of personnel for these units. 
Men were eventually drawn from army and command resources гіп 
command and base workshops. These were the most suitable sources 
of armourer since the operation of mobile armourer units relieved fourth- 
echelon workshops of a certain amount of the small arms repair job. 
Mobile armourer units were first tried out in the Fourteenth Army and 
were found very successful. By the end of 1944, each army and com- 
mand contained its own MAUs and the number of letters of apprecia- 
tion received by EME commanders from units testified to the continued 
success of the scheme. 


. Beach Group Workshop 


An Indian Beach Group Workshop was established towards the 
end of the year with assets found from two existing mobile workshop 
companies, supplemented by certain vehicles and specialist tradesmen. 
At the request of DDME XXXIII Corps a separate establishment was 
prepared for this unit. 


Developments in 1944 


Certain changes took place in the organisation of the Mechanical 
Engineering Directorate in 1944. In April 1944 a review of the work 
of the directorate, during the previous year, disclosed that its volume 
had far exceeded the earlier anticipations and was beyond its capacity. 
The swiftly changing war situation had thrown unforeseen and very 
considerable burden of work on the existing staff. Hence a case was 
put up for an expansion to allow for readjustment of staff to control 
effectively the activities of the corps, personnel strength of which had 
by this time reached the figure of 117,145 in 726 separate units. 

In the middle of the year, the following changes were made :— 

(a) The existing МЕ-1 became ME (C) for directorate-co- 
ordination duties. 
(b) A new ME-1 was established to control corps adminis- 
tration. 
(с) ME 11 and ME 12 were amalgamated to form a new ME 11. 
(d) The existing ME 13 Waterproofing and Assault Section 
was re-designated as ME 12. 
The new layout of the Sections was as follows :— 
MG/ME(C) Directorate Co-ordination and Registry (Old 
MG/ME-1) 
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Sections Under DDME (Organisation) by middle of 1944 


MG/ME-1 
MG/ME-2 
MG/ME-3 


MG/ME-4 
MG/ME-5 
MG/ME-6 


Corps Administration (New Section). 

Operation, Policy and Planning. 

Personnel, Promotions and appointments of com- 
missioned ranks R/IEME. 

Military and Technical Training. 

Preparation of ТЕМЕ Establishments and WETs. 
Publications, 


Sections under DDME (Workshops) 


MG/ME-7 
MG/ME-8 
MG/ME-9 


Workshop Administration. 
Workshop Progress, Planning, Tools and Equipment. 
Inspection of IEME Workshops. 


Sections under DDME (Technical) 
MG/ME-10 Technical Maintenance, Investigation and Modifica- 


tion of “А” and “В” Vehicles. Tyres and Rubber 
Conservation. Inspection Policy and Reports, 


MG/ME-11 Technical Maintenance, Investigation and Modifica- 


tion of Armaments, Small Arms and Machine Guns. 
Engineering and Miscellaneous Stores. Telecom- 
munications and Scientific Stores. Inspection Policy 
and Reports. (Combined old MG/ME-11 and MG/ 
ME-12). 


MG/ME-12 Waterproofing-Equipment and Stores, (Old MG/ 


ME-13). 


The new Section MG/ME-1 (Corps Administration) was formed 
to handie all non-technical matters of an administrative nature. The 
field to be covered was vast as will be clear from the following :— 


1) Financial questions, Grants, Funds, Budgets, 
2) Dress, 

3) Messes, 

4) Amenities and Welfare, 

5) Security, 

6) Fire Precautions and orders, 

7) Standing Orders, and 

8) Acts, Rules and Ordinances. 

Certain non-technical administrative subjects were dealt with in 
the past by different sections of the Directorate, but it was in addition 
to their proper work. They were now relieved of it and the new section 
took over these subjects in addition to certain others which had never 
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been dealt with before. АП questions relating.to British Other Ranks, 
Viceroy’s Commissioned officers, Indian Other Ranks etc. were of course 
dealt with by Adjutant General’s Branch. 


It had already been decided in March 1944 to form an IEME 
Scales Section as ME-13 of ME Directorate, At General Headquarters 
the Technical Scales and Stores Requirements Section of the Ordnance 
Directorate which had also been formed in 1943 was responsible for. if, . 
but its work was confined in the main to control and distribution of spare 
assembles and parts received from the United Kingdom or North 
America, using Middle East detailed distribution scales as a guide, since 
Indian scales had not then been evolved. The ТЕМЕ Scales Section 
ME-13 was finally established in December 1944, for the purpose of evolv- 
ing Indian scales. 


The Establishments Section, ME-5, undertook, in January, the 
revision of all War Establishments for EME units in armoured forma- 
tions (armoured divisions and tank brigades). In February the es- 
tablishment for the Machinery Depot, Meerut, was approved and in 
the following month it became necessary as a result of a request received 
from the Fourteenth Army to prepare an establishment for a Radar 
Inspection Unit for the inspection of radar equipments in anti-aircraft 
brigades. The establishment was approved in April 1944, 


About the same time, the necessity for a CIEME апа staff for 
Corps Troops was accepted and a war establishment prepared. Head- 
quarters Indian Infantry Division was re-designated as Headquarters, 
CIEME, and made applicable to the infantry division, armoured division 
and Indian Corps Troops, This followed the practice of the British 
organisation which employed one type of HQ CREME for all di- 
visional and Corps troops. The establishment for an Indian Airborne 
Division, requested by General Staff (Directorate of Air) was also pre- 
pared at about this time. 


The amalgamation of M-11 and ME-12 failed to be practicable. 
Telecommunications was rapidly assuming greater importance with the 
introduction of new equipments and apparatus like radar, mine detectors 
etc. The work of the Telecommunication Sub-Section in respect of 
the adoption and re-publication of DME (India) Technical Instructions 
alone increased three-fold. By December the increased load on the 
Sub-Sections made it urgently necessary to divorce the staff from the 
main section ME-11, Armaments and Telecommunications, It was 
proposed to form a complete new section to be responsible for keeping 
all workshops and other directorates concerned fully informed on all 
technical matters concerning anti-aircraft, coast defence and field radar, 
line, complex-line, test equipment and the various miscellaneous equip- 
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ments like mine-detectors, sound-rangers, electronic-predictors and other 
instruments being developed on telecommunication principles. 


In April 1944, a review ОЁ the Directorates work during the 
previous year disclosed that the volume of work far exceeded that 
which had been envisaged. The composition and strength of the 
original staff, which had been based on the experience оГ the 
Director of Mechanical Engineering while at the War Office, 
failed to cater for the large amount of non-technical administra- 
tion which devolved on the corps following the absorption of the 
JAOC Workshop Branch. The establishment had been calculated on 
the barest necessities in view of the extreme shortage of technical officers. 
and reluctance to remove skilled men from field formations. The swiftly 
changing war situation had thrown unforeseen and very considerable 
work loads on the existing staff and a case was put up for additional men 
to control more effectively the activities of the corps, the personnel 
strength of which had by this time, as mentioned earlier, risen to 
117, 145 in 726 separate units. 


By 1944, the pressure of work on the technical maintenance or- 
ganisation had increased tremendously. ‘The vehicle target had by that 
time reached a figure of 150,000 involving the overhaul of engines at a 
rate of 8,000 per month. Vehicles comprised more than one hundred 
different types including 1,800 tanks and 1,000 armoured cars. At 
least a dozen new types of artillery equipment, such as the 25-pounder, 
the 3.7 and 40-mm, the 2-pounder and 6-pounder anti-tank, 105 and 155 
self-propelled and field guns, were in use in India. There were now 
many more new types of small arms such as the Besa Oerlikon, Hispano 
Sueza, the Thompson and the Sten Carbines, The number of wireless 
sets to be maintained had increased to nearly 10,000 of about twenty 
different types ; and numerous pieces. of miscellaneous technical equip- 
ment including Type X machines, teleprinters, GL Sets, predictors, 
and mines were being introduced. 


The distribution, movement and active preparation of units and 
formations in the eastern theatre following the temporary advance of 
the Japanese forces into the Manipur plain and the capture of Tiddim, 
in the first four months of the year, made the technical maintenance task 
of the ТЕМЕ colossal. Тһе strength of the Corps establishment at this 
time stood at approximately 2,000 Officers, 4,000 British and 120,000 
Indian other ranks. The majority of the officers (about 1,145) and 
British other ranks had been supplied from the United Kingdom but 
most of the latter required further specialist technical training before 
they could function as tradesmen, in which category the shortage was 
most marked. By about July 1944, 8,000 specialist tradesmen were 
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under training, however, in addition to the normal output of basic 
fitters and electricians. 


The replacement of personnel withdrawn for the reinforcement 
of operational workshop units was perhaps the most difficult problem 
during the year. Continuity of supervision of workshops was almost 
impossible owing to losses, particularly of British other rank tradesmen, 
The situation towards the end of the year was further aggravated by the 
large waterproofing commitment undertaken by the IEME, as the 
companies formed to undertake the work consisted entirely of personnel 
drawn from static workshops. 


Resources - 


-Early in 1944, control and administration of all field force units 
was taken over by the South-East Asia Command and direct executive 
control was delegated to the newly-formed Headquarters Allied Land 
Forces, South-East Asia (ALFSEA). The early part of the year was 
largely devoted to detailed planning for this administrative transfer which 
was finally effected on 1 May 1944, Under this arrangement complete 
control of all Ordnance and EME units within South-East Asia Command 
was transferred to Headquarters Allied Land Forces to be re-constituted 
or re-organised, as considered fit by that command. Major changes 
in establishment, however, were to be referred to the India Command. 


At the end of May, the mechanical maintenance and repair situa- 
tion in India Command and Fourteenth Army was briefly as follows :— 


India Command 


No. 5 Advance Base Workshop КЕМЕ had arrived from Persia 
and Iraq Command in March, but still the shortage of three advance 
base workshops continued. No. 6 Base Workshop (REME) had been 
re-organised into an Indian establishment and the main component 
(of this workshop) at Kankinara was in almost full operation. At 
Base Workshop, Avadi, building construction was about to commence. 
The expansion of Station Workshops was keeping pace with the demand, 
although it was becoming increasingly difficult to obtain suitable ETE 
personnel in certain areas. 


All units for the field force in the 1943 target were expected to be 
raised by September 1944. The First Indian Infantry Troops Work- 
shop type B, on a single division basis, was to be raised in June and, 
later, additional twelve were to be raised in place of the existing Indian 
Infantry Troops Workshops Type A. Out of a total of thirty Tele- 
communication Sections authorised within the 1943 target, all were 
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in being and twelve had already completed raising and had. joined for. 
mations. 

For operations, the XXXIII Indian Corps Workshop had been 
organised on a priority basis for an assault role. An Armoured Fight- 
ing Vehicle regimental group had been successfully waterproofed for an 
amphibious operation. Special Force Workshops (REME) had been 
re-organised for the maintenance of Long Range Penetration and Air- 
borne troops and over a period of five months had repaired and inspected 
over 1,500 wireless sets, 1,550 watches and instruments, 1,200 vehicles, 
3,900 small arms, and repaired 1,100 accumulators. 

In respect of personnel, the most serious deficiencies were in the 
Indian ranks of armourers, armament fitters, instrument, wireless and 
radio mechanics ; welders, painters and vulcanists and also both Indian 
and British armament artificers. Waterproofing training teams were 
under training in static workshops for mobilization for port duties in the 
event of an assault force being mounted. Workshop plant and equip- 
ment for second and fourth echelon workshops, indented for in 1943, 
was being received and the situation was satisfactory. А first consign- 
ment of specialist machinery for the overhaul of major assemblies had 
arrived in India and more were in transit by sea. New Base Workshops 
(450,000 sq. ft.) under construction at Madras for the South-East Asia 
Command formations were to be staffed by the personnel and equip- 
ment of two British Base Workshops expected from the United Kingdom. 
The first 150,000 sq. ft. was expected to be in operation by September 
1944, and when complete the workshop was planned to overhaul 
3,800 engines, 70 A-vehicles, 500 B-vehicles and a corresponding pro- 
portion of armaments and instruments, per month. The most serious 
shortage in India was of pre-fabricated workshop buildings rather than 
plant. 

In December, No. 10 Base Workshops REME arrived in India, 
leaving one base workshop still outstanding to complete the original 
requirement of three from the United Kingdom. By July the work- 
- shop resources of ТЕМЕ had increased to 345 mobile units, 39 Station 
Workshops, fifteen Command Workshops, one Major Assembly Work- 
shop and two Base Workshops. This indicates the tremendous expan- 
sion of resources from the original eleven Workshop Companies, four 
Heavy Repair Workshops, and the arsenal and depot workshops of 
April 1939. | 
| Existing mechanical transport workshops in India Command, 
in September 1944, covered an area of 1,509,000 square feet. Actual 
and planned lorry-unit capacities amounted to 43,360 and 52,600 lorry- 
units respectively. The actual lorry-units being maintained by third 
and fourth echelon workshops at this time, including 15,655 lorry. units 
back-loaded from the Fourteenth Army, were ;— | . 
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LORRY UNITS 
ACTUAL DIFFERENCE 


96,678 + 53,318 





On 1 November 1944, the situation in respect of station work- 
shops in India Command was as follows :— 


Existing capacity— 38,850 Lorry-units. 
Capacity under raising— 1,320 Lorry-units. 





Total : 40,170 





The India Command Target was then 46,750 lorry-units which was 
still short by 6,580 lorry-units. 


Fourteenth Army 


First and second echelon workshop facilities had been provided 
in the authorised establishment with the exception of wireless work- 
shop sections. These were half-complete and it was expected that by 
September 1944 field formations would be up to full scale. Hostile ac- 
tivity on lines of communication had caused only a slight decrease of 
workshop output although certain mobile workshop equipment had 
been lost and was difficult to replace. For third echelon, the Indian 
Infantry Troops Workshops had already commenced work. For 
fourth echelon repairs, 1 Base Workshop at Jorhat was re-organised on a- 
new establishment and was in full operation, except for armament and 
instrument repair facilities which were not yet complete. The pressure 
of work on this workshop was heavy (as the number of divisions in that 
area was greatly in excess of the figures originally planned, and the 
transfer of additional advance base facilities was under consideration. 
A Major Assembly Workshop destined for Imphal had been diverted 


en route and was separated in three localities, pending the re-opening 
of communications. 


Commitments 


In January 1944, it was agreed between General Headquarters, 
Fourteenth Army and DDME Army Group South-East Asia Command, 
that planning would proceed on the following target for the first six 


months of 1944. This target excluded serviceable and derelict vehicles 
on Ordnance charge, 
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— ————————— M U 


Maintenance Target Jan-June 1944 


——M— —— O 








Northern Southern Total 
Line Line 
Tanks 225 140 365 
Other A-Vehicles. 610 635 1,245 
B-Vehicles 17,000 12,400 29,400 
Motor cycles 2,000 2,000 4,000 
Trailers 180 140 320 
Total: 20,015 15,315 35,330 





The interval between overhauls of these vehicles was authorised 
as: tanks, 3 months ; other A-vehicles, 6 months ; B-vehicles and motor 
cycles, 9 months. 

By June 1944 the estimated number of vehicles and lorry-unit loads 
in India and South-East Asia Commands had risen from :— 


Vehicles Lorry units 
117,200 125,500 on 31 Dec '43. 
to 147,000 155,800 - on 30 Jun. 744 


that is, an increase of 25.5 per cent. Іп addition to the normal main- 
tenance and repair responsibilities of IEME as the mechanical repair 
organisation of the army, many other commitments apart from manu- 
facture devolved upon this service. For example, TEME became res- 
ponsible for the second and fourth echelon maintenance of Royal Navy 
and Royal Indian Navy vehicles bearing Board Arrow/War Depart- 
ment numbers. The commitment involved approximately 470 vehicles 
distributed as follows :— 


Bombay 50 Calcutta 80 
Karachi 37 Kathiawar 5 
Cochin 111 Mandapam | 74 
Madras Із. Vizagapatam 94 


Moreover it undertook third and fourth echelon repair of certain MEX/ 
МОЕ vehicles on payment according to Mechanical Vehicle Regula- 
tions (India)? and Equipment Regulations. The largest commitment 
in Eastern Command, involved about 1,000 vehicles. Further, ТЕМЕ 
undertook any type of repair and incidental manufacture for the main- 
tenance of USAAF vehicles whenever this was practicable and not de- 
trimental to the work on Army or Royal Air Force vehicles. Repair of 
о ar eed cae сша за ee ee ыыы 


2. Section 53 
3. Para 249 A, 
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certain U.S. Naval vehicles and instruments were also taken over. In 
addition IEME assumed responsibility in May, for second, third and 
fourth echelon repairs of vehicles on charge of the Indian States Force 
units in British India and certain training centres of that force. In the 
case of lease-lend vehicles. however, IEME became responsible for ins- 
pection only. It was also responsible for the provision of spare parts 
and the maintenance of vehicles of civil transport companies, other than 
first line maintenance which was the work of the vehicle drivers. 

In June 1944, ТЕМЕ became responsible for the maintenance of 
vehicles on charge of Ordnance factories, clothing factories, and harness 
and saddlery factories. This commitment then involved a maintenance 
of about 140 lorry units. Е 

B-vehicles оп Ordnance Charge: А policy of re-equipment of 
operational formations and units with completely new equipment 
imposed a new repair commitment on static workshops in India Com- 
mand. The existing IEME organisation provided for the first and second 
echelon maintenance of vehicles with units and for the fourth echelon 
maintenance of vehicles struck-off unit charge when repair was beyond 
the capacity of second echelon. 

Vehicles returned by units to Ordnance depots were normally 
either in good condition or for fourth echelon repair, and consequently 
a second echelon maintenance organisation for these vehicles had not 
been required. Now, however, a large number of vehicles in need of 
second echelon repair began to accumulate in the depots. It was not 
practicable to expand the existing repair organistion to compensate for 
this additional load, which had then to be borne by station workshops 
and fourth echelon workshops of the static ТЕМЕ organisation and a 
few available mobile workshop companies. The repair work was allocat- 
ed by Armies and Commands mainly to fourth echelon workshops which 
were then beginning to increase their output of overhauls by the line 
systems; certain station workshops had to be upgraded on to large 
establishments. Accumulations of vehicles at Dehu апа  Nirsa 
had become so great that these had to be. dispersed mainly by rail 
to other depots and workshops. The position at some places was in 
fact so bad that Nirsa and Ranchi were described by the Brigadier 
ТЕМЕ Western Command as the “graveyards of vehicles".4 

Strenuous efforts by all the workshops, despite adverse conditions, 
led to increase in yearly output from 651 B-vehicles and 179 motor cycles 
in December 1943 to 2,009 B-vehicles and 872 motor cycles by April 
1944, Despite this success, however, a large number of vehicles in 
Class V condition had to be written off in order to clear Ordnance depots 
and enable concentration of efforts in the repair of the remaining vchicles 
in better condition. 


4. File No. 49577/MG/ME Historical Section No. F. 73 7 
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Refrigeration Equipment: In November, 1944 it was decided that 
the second and third echelon maintenance, repair and inspection of 
certain cold storage and ice plants, air-conditioning and refrigeration 
equipment would be the responsibility of the IEME, with effect from 
1 February 1945; also, where facilities existed, assistance in training 
would be afforded by IEME. Hitherto, all such equipment had been 
provided, constructed and installed by the engineers. Operation, 
maintenance and repair had also been carried out by them. In view, 
however, of the heavy increase in the requirements of all services for 
this equipment, and the rapidly increasing load of. Operation, main- 
tenance and repair commitments, a new line of responsibilities was 
added. The Engineers were to be responsible for provision, construc- 
tion and installation and the IEME was made responsible for repairs 
and maintenance other than the first echelon. To achieve this purpose, 
it was decided to raise refrigeration components for attachment to 
certain selected Indian Station Workshops. To cater for variations 
in load, five types of refrigerator components were proposed. The 
allocation by types to selected second echelon workshops was based on 
actual loads-dispersal of equipments and the number of equipment, 
regardless of tonnages or capacities. 

Manufacture. A firm stand was taken against the manufacture 
of parts and modification parts in view of the already heavy work in 
ТЕМЕ Workshops. Nevertheless, for reasons beyond control, ТЕМЕ 
became one of the great manufacturing concerns in India. From many 
points of view this was a most undesirable development. The primary 
functions of the Corps were those of maintenance and repair, and con- 
sequently heavy incidence of manufacturing meant transfer of much 
of the workshops’ capacity in man-hours and equipment divorced from 
the main responsibility. But because of the lack of indigenous manu- 
facture in India and the shortage of spares, IEME was forced into 
manufacturing business in a very big way. The variety and magnitude 
of this commitment and the ingenuity and skill of personnel may be 
gauged from a brief account of the articles manufactured, which may 
be divided into the following two categories :— 

(а) Articles and spares closely allied to and affecting ТЕМЕ 
repair responsibilities. 
(6) Production undertaken on behalf of other authorities. 

Amongst the former was the manufacture of internal combustion 
engine pistons, piston rings and bearings. The importance of these in 
the repair organisation is self-evident and their manufacture was a 
success. "lhat piston rings were produced in many of the fourth-echelon 
establishments is sufficient evidence of the success of those efforts. They 
were produced in large numbers and flown to headquarters. From there ` 
they were conveyed to places where they were urgently required. 
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Machinery lorries type ‘Z’ were not available for the units, hence 
{EME produced their own. This necessitated the evolution of a new de- 
sign to meet the peculiar requirements of the Eastern theatre. The 
staff of the establishment concerned not only produced a vehicle which 
could do the job but incorporated features which were an asset in this 
theatre of operations. Not the least among these was a telescopically 
arranged roof which in the raised position allowed adequate headroom 
and in the lowered position facilitated travel where height clearance 
. was restricted. : 

Production for IEME workshop units also encompassed 
such widely differing items as Vulcanising Lorries, Tank Servicing 
Shelters, Spark Plug Cleaning Plant and machines for the re-condi- 
tioning of copper wire from burnt-out armatures. Many of them were 
based on IEME original design and reflected great credit on the industry 
and ingenuity of the staff. A few instances given below, of the work 
undertaken on behalf of other agencies will suffice to give some idea of 
the scope of this type of work :— 

() Many hospitals were equipped with fron Lungs manu- 
factured by IEME. 

(4) Magnetic Training Compasses. Many thousands of this 
item were produced by IEME establishments from a 
design evolved by the Corps. 

(iii)  Portees for Aircraft. This item was required for trans- 
porting a certain type of plane and presented some diffi- 
culty, but the job was completed and finally eight com- 
plete portees were in service. 

(iv) : Medical Requirements. Several hundred yokes to permit 
American type oxygen, сусіо-ргорапе nitrous-oxide 
cylinders to be used with standard equipment were made. 

(v) Mobile Laboratories. The vehicles were designed and 
produced in one of the ТЕМЕ establishments. 

(vi) Gaskets. Gaskets for the engin of a naval craft were un- 
obtainable and IEME attempted their manufacture. After 
a slight defect in the first sample produced had been recti- 
fied, production started and requirements were soon met. 

(уі) Trailers. A number of these were produced in various 
shops. They were a most useful production comprising of 
an obsolete vehicle chassis fitted with draught connector. 

(viii) Giraffe Cranes with a lifting capacity of 4,000 Ibs. were 
produced according to an ТЕМЕ design. 

(ix) Modification Sets. A great quantity of this type of work 
was undertaken and completed. 

In addition, battery charging trucks and lubrication service 
vehicles were also produced. Gauges for artillery equipment, items 
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for Ordnance stock and many items of special equipment for special pur- 
poses were designed and produced. Ш is not necessary here to review 
the hundreds of items produced by local arrangement. Suffice it to say 
that most of the establishments and shops were fully occupied with such 
jobs and showed great resourcefulness, and ingenuity both in design and 
-methods of production. 


Modifications 


A large number of modifications were effected to both А and B 
vehicles during the year, an outstanding example being the high-priority 
modification of 1,117 Dodge weapon-carriers to render these suitable for 
air transport. Another example of similar work was eighty-seven 15-cwt 
4 x 4 vehicles (Jeeps) for the 44th Indian Armoured Division, 


Specialist Components 


Towards the end of 1944, specialist second-echelon facilities for the 
repair of equipment other than vehicles had to be considered for second- 
echelon workshops. Fourth-echelon workshops were being considerably 
overworked owing to backloading and evacuation from non-field force 
units. It was decided to widen the scope and increase the rate of repairs 
in certain station workshops by attaching specialist components to 
undertake repair of either armaments, small arms, instruments, tele- 
communication or refrigeration equipment. 'То economise in per- 
sonnel and facilitate adjustment of component establishments, these were 
drawn up on a sliding scale according to the repair load. Experi- 
ments in the utilisation of mobile repair teams for the purpose proved 
that this method was unsatisfactory chiefly because of the difficulties of 
control. The shortage of Indian specialist personnel prohibited the im- 
plementation of the scheme for many months. 


Port Workshops 


The continual flow of vehicles in and out of India, and the con- 
gestion at ports, particularly in the event of break-downs, made it neces- 
sary in November to plan the raising of three Indian Port Workshops, 
one each for Madras, Bombay and ALFSEA. It was decided that these 
Indian Port Workshops would be allotted as required, per port of em- 
barkation or disembarkation. They would consist of composite repair 
and recovery elements, their primary function being first echelon repair 
and recovery as also, in emergencies, second echelon repairs. 


Engine Overhaul 


By 1944, the line-assembly plant in 6 Base Workshop, Dhanbad, 
was overhauling Ford and Chevrolet engines in quantity and the success 
of the system led to the adoption of similar methods in all the fourth 
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echelon LEME workshops with the exception of that at Kirkee which 
maintained engines of many different types. In the early stages, line 
overhauls were retarded by many shortages e.g. of supervisory personnel, 
hand tools, boring and grinding machines and, worst of all, engine spare 
parts. Ап officer, specialist in the design and operation of modern line- 
systems, toured workshops instructing personnel in the new methods, 
but little was done to remove the shortage of tools and spare parts. 

In the early stages basic engine-overhaul scales of spare parts 
were compiled for one hundred vehicles of each type, and General 
Headquarters released these to the workshops according to the estimated 
workshop outputs. The stocks of spare parts were held by IAOC engine 
stores sections as detachments from the nearest Ordnance supply depot. 
It was soon found that included in the range of spares were certain 
standard parts, such as cylinder-blocks, ^ crankshafts, pistons and 
bearings, which had accumulated during the operation of the automatic 
maintenance system. The use of these.parts, which needed compara- 
tively less machining operations, helped to speed up the operation of 
line maintenance. Towards the end of the year there was a grave 
general shortage (not confined to India) of essential engine-parts such 
as cylinder blocks, crankshafts, bearings and pistons, and GHQ had 
to enforce strict control. Engine stores sections were permitted, however, 
to submit their requirements for all other spare parts direct to the 
Central Ordnance Depot. This system operating in conjunction with 
an accurate examination of records supplied by workshops was very 
successful, not only in enabling GHQ to distribute essential parts in the 
most economical manner but in effecting considerable increase in the 
monthly total engine-overhaul which rose to 3,966 by June 1945 from an 
average early figure of 1,426 in May 1944. 

Tank repairs. In this year, several armoured formations were 
re-equipped to take part in operations. The tank overhaul programme 
had been successfully completed in spite of the ever decreasing supply 
of spare parts, particularly for Lee/Grant and Stuart tanks. These 
vehicles were by this time obsolete in other theatres of war, and in the 
USA production of spares had ceased. Consequently India had to be 
satished with original scales. Remaining stocks in the USA were despat- 
ched to India after considerable delay and were by no means adequate. 

Later, the introduction of Sherman tanks eased the general 
spare part position, although, by reason of tank dimensions and weight 
modifications to workshop equipment, such as cranes and dynamometer 
installations, were rendered necessary. 

Wireless repairs. The number of wireless sets in India 
Command by 1944 was such that it was necessary to investigate, by 
liaison with Signals and Ordnance, the types of sets required for future 
operational use and to concentrate on their repair. Later, instructions 
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were issued that all sets No. 1, 9, 11, 101 and FS 6 requiring fourth 
echelon repair, except those in the North-Western Arm ‚ were to be 
returned to RPD. ‘These sets were to be replaced by No. 22 sets. In 
the North-Western Army repairs were to be reduced to a minimum by 
replacing unserviceable sets by serviceable ones of the same type from 
the RPD. The exception in the case of North-Western Army was 
necessitated by the insufficiency of No. 22 sets for complete replacement 
in India Command. Later, cannibalisation of the obsolete and un- 
serviceable sets at the RPD was authorised and this work was performed 
on а large scale by 501 Command IEME Workshops, Chaklala, the 
Spare parts being distributed by Ordnance. 

In this year, second echelon facilities for the repair of wireless 
sets held by Signals Schools and Intelligence units, which were generally 
at great distances from the fourth-echelon IEME Workshops, had to 
be provided. At this time fourth-echelon workshops were performing 
second echelon wireless repairs for static units. А proposal by GS 
Signals that touring teams consisting of a combination of Royal Signals 
and IEME personnel, should be formed for each army and command 
was accepted in principle by ТЕМЕ who were unable, however, to 
implement the scheme, owing to the lack of suitable personnel and test 
cquipment, until 1945. 

Watch repairs. By 1944, many different types of watches 
were in use and the provision of adequate spare parts required for 
repairs was a major problem. Previously workshops had purchased 
spare parts locally whenever these were not available from Ordnance but 
this source was now difficult to tap. 'То improve the situation, watch 
repairs were restricted in India Command to five workshops. Other 
workshops were permitted to clean and adjust watches. This procedure 
ensured a more even distribution of spare parts which were centrally 
stocked at the Central Ordnance Depot, Agra. 509 Command IEME 
Workshop, also at Agra, was made the main watch-repair centre for: 
India Command and the only workshop permitted to  connibalise 
unserviceable watches for the purpose of providing serviceable spare 
parts. This also ensured that cannibalization, which had previously 
tended to become excessive both in the field units and fourth echelon 
workshops, was kept at a minimum. Watches beyond the repair 
capacity of the four other fourth echelon workshops, due to lack of 
spares, were permitted to be backloaded to 509 Command ТЕМЕ 
Workshop Agra. 

In the field, the system of maintenance of watches was similar to 
that already described, except that cleaning and adjustment were 
permitted upto the third echelon. Between November 1943 and August 
1945, more than 90,000 watches passed through fourth echelon work- 
shops in India Command. 
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Developments in 1945 


Early in 1945, the establishment of Mechanical Engineering 
Directorate was further expanded. ME-6, the technical publication 
section was authorised additional staff following a decision of the Master 
General of the Ordnance to delegate to IEME the responsibility for 
the receipt, recording and disposal of all technical publications and 
literature. The amalgamation of МЕ-11 and ME-12, with a view to 
economy in manpower, was proving impracticable. By the beginning 
of 1945 the telecommunication work had become very important with 
the introduction of field radar and complex-line equiments and 
miscellaneous other equipments as already described on page 254. 
The work of the telecommunications sub-section in the adaption and 
re-publication of DME(I) Technical Instructions had also increased 
enormously. With effect from 16 March 1945, therefore, ME-14 
Telecommunications Section was established, the existing telecommuni- 
cation staff being transferred from ME-11. ME-7 (Workshop Control) 
was also expanded owing to the acceptance of commitment for the 
technical maintenance of cold storage, refrigerators, air-conditioning 
and ice-plants, engineer stores of Ordnance supply and certain mobile 
engineer mechanical equipment. 


In February 1945 the bulk of the maintenance and repair work of 
refrigerator, cold storage, air-conditioning and ice-plants, was transferred 
to the ТЕМЕ. This commitment had been accepted in November 1944, 
but the transfer had been delayed owing to an acute shortage of suitably 
experienced personnel, a lack of refrigeration-mechanic-tool-kits which 
had to be remedied by design and manufacture in IEME workshops, 
the absence of reliable information about the types and location of 
installations on which to base maintenance plans, and the organisation 
of spare parts provision. The ТЕМЕ commitment comprised second, 
third and, fourth echelon repair of (a) cold storage of capacities upto 
50 tons, (0) ice plants of capacity outputs up to 5 tons daily (с) air- 
conditioners of capacities upto 5 tons and (d) mobile and static refri- 
gerators ; also the fourth echelon repair of (а) cold storage of over 
50 tons capacity (5b) ice plants of 50 tons or more output capacity and 
(c) air-conditioners of capacities over 5 tons. А system of maintenance ' 
was organised and instructions were issued respecting general repairs, 
inspection, distribution of refrigerants and the procuring of spares. 


Responsibility for Repair of darc Equipment Transferred 
to IEME. 


During the year 1944 the авы: for the repair of engineer 
equipment in the United Kingdom was transferred from the Royal 
Engineers to REME. As the organisation of the IEME was based on 
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the REME similar action in India was considered desirable. After 
discussion it was decided to restrict the transfer to mobile electrical and 
mechanical plant and earth moving machinery used in the field and on 
works services. This limited transfer was due to the meagre resources 
which the E-in-C could make available for transfer to the IEME and 
the already heavy existing load on the workshops of the latter. 

A small joint E-in-C/DME Committee was then formed to decide 
the method of transfer and to supervise its implementation. This 
Committee visited all Army and Command Headquarters, studied 
and discussed the position with C.Es and Brigadiers ТЕМЕ. and ascer- 
tained as far as possible, details of loads, local contracts, and engineer 
resources available for transfer etc. It was eventually decided that the 
transfer should take place in two stages, the first stage to cover North- 
Western Army (afterwards Northern Command) and the Central 
Command, and the second stage to cover Eastern Command and the 
Southern Army (afterwards Southern Ciommand.) 


Non-Field Force 


The static organisation, responsible for the mechanical maintenance 
of all non-divisional units in India and South-East Asia Commands, 
consisted of 108 (second echelon) Station Workshops and (combined 
third and fourth echelon) Command and Combined Workshops. The 
three Combined IEME Workshops were essentially for second echelon 
works but were also capable of third and fourth  echelon repair of 
armaments, instruments and telecommunication equipment. 


Station Workshops 


'The load on station workshops in India Command and ALFSEA 


in January 1945, and the increase in the succeeding six months was as 
follows :— 





Lorry Unit Capacity 















Command 
Jan. “45 June '45 Difference 
India Command 38,150 46,040 --7,890 
ALFSEA (excl Ceylon) 7,500 3,650 — 3,850 
Ceylon Command 3,000 3,000 
Total 48,650 | 52,090 | 





Balance to Raise 13,580 . 9,540 


— 
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The balance to raise (above) was calculated from a total India Com. 
mand plus ALFSEA ceiling of 62,230 for both January and June 1945. 
There were still nine types of station workshops designated types 
A to I and not greatly different from the. original establishments 
authorised in June 1943. These types were based on B-Vehicle main. 
tenance which in terms of lorry units was type A-60, type B-100, type 
C-150, type D-300, type E-500, type F-750, type G-1,000, type H-1,500, 
and type I-2,000. Establishments had to be modified but only slightly 
_in view of the extreme shortage of technical personnel. Even in the 
existing workshops the shortage particularly of officers and British Other 
Ranks made it difficult to provide for leave, sickness and courses of 
technical instruction. Motor cycles could not be allotted to these 
workshops, again owing to the general shortage, although these were 
very necessary from an administrative aspect and for use by mechanical- 
maintenance (or “‘spanner’’) patrol and for recovery and reconnaissance 
purposes. 

At the end of hostilities, therefore, the revision of station workshops 
became an imminent problem and new establishments were prepared. 


Port Workshops 


In February 1945, No. 1 Indian Port Workshop ТЕМЕ was 
raised at Madras. In May, instructions were issued for the raising of 
No. 2 Indian Port Workshop at Calcutta. No. 3 Indian Port Workshop 
was raised about the same time at 7 ТЕМЕ Training Centre, Shahjahan- 
pur, and moved to ALFSEA in lieu of an advance base workshop. 

Only three workshops were at first envisaged, but it soon became 
evident that a fourth was required for Bombay. This was also raised 
during May 1945. 

The function of these port workshops was the maintenance and 
repair of vehicles and equipment which might be unioaded at the docks, 
recovery work in the area and the evacuation of badly damaged vehicles 
to local second-third echelon workshops. 


Base Workshops 

In July 1945, the Base Vehicle Workshop of No. 11 Base Workshop 
REME arrived in India. Two other Advanced Base Workshops 
(No. 24 and 25) arrived, leaving an outstanding demand for one of 
these workshops. This demand was cancelled. The remainder of the 


components of No. 11 Base Workshop which were to follow, were also 
withheld owing to the cessation of the war. 


General Review 


| A study of the foregoing developments in the ТЕМЕ organisation 
during the three years from 1943 to 1945 would reveal tremendous 
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expansion .of the technical maintenance service of the army during the 
war., When the war ended the ТЕМЕ had become responsible for the 
recovery and repair of the great majority of electrical, mechanical and 
optical equipment of the army in addition to surgical implements, 
mechanical excavator and other heavy mobile engineer equipments, 
refrigerators, cold storage plants, air-conditioning апа ice-plants 
damaged beyond the light repair capabilities of user-units. To discharge 
these multifarious responsibilities in the field and at the base the service 
was organised on the basis of modern engineering practice. It 
operated in four stages or echelons, in place of the three original ‘lines’. 
The four stages were necessitated by restrictions on mobility imposed by 
the nature of workshop and associated equipment, required in repair 
and recovery, and by the lines of communication. For example, at the 
battlefront, user units were assisted by fully mobile IEME light aid 
detachments (LADs) of first echelon. The remainder of IEME units 
effected recovery and provided repair of a progressively more complex 
nature and consequently became less mobile towards the base where 
large static workshops executed major repairs and overhauls. Although 
the type of work to be done in each of the four echelons was defined, a 
certain amount of overlapping was permitted. This overlapping was on 
a scale governed by the nature of a particular operation or the prevailing 
tactical situation. 

The recovery organisation was and is essentially interdependent 
with that of repair. The ТЕМЕ recovery companies, with recovery as 
‘their primary role, therefore, represented a pool of the available resources 
at the disposal of senior commanders. 

Field force units are shown in detail in Appendix XX and their 
organisation within the Burma-India theatre in Appendix XXI. 


The technical maintenance of all non-divisional units in India 
was the responsibility of the IEME non-field force organisation compris- 
ing the following workshops :— 

(а) 113 station workshops of nine types undertaking second 
echelon repairs. Establishments were graded according to prevailing 
maintenance loads. | 

(6) Several Non-divisional Mobile Workshop Companies 
to supplement the workshop facilities of a station where a temporary 
increase in work was insufficient to warrant further upgrading of the 
station workshop. | 

_ (с) 3 Combined ТЕМЕ Workshops: essentially for ‘second 
echelon repairs, but capable of third and fourth echelon repairs of 
armaments, instruments and tele-communication equipment. 

(d) 13 Command ТЕМЕ Workshops including one in Ceylon 
undertaking third and fourth echelon repairs. These workshops 
included the original arsenal and depot workshops of the ТАОС, being 
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re-designated Command 1ЕМЕ Workshops in October 1943, Due to 
restrictions imposed by lack of accommodation, Command IEME 
Workshops undertook mainly repair of technical equipment other than 
vehicles ; specialist vehicles only were admitted to these workshops. 
Some command workshops included a section for the repair of engines 
on a line-assembly system że., on mass production principle. During 
the war, Command workshops had to undertake manufacture of tools 
and equipment owing to acute shortages in India. 

(e) 3 Port Workshops IEME -provided first echelon and 
recovery workshop facilities in certain dock areas, although second 
' echelon repairs were also undertaken when practicable. А recovery 
element was employed in maintaining dock areas clear of obstruction and 
in backloading more seriously damaged equipment to second or third 
echelon. workshops. ` ` 





LE.M.E. TRAINING CENTRES 
SUBJECTS TAUGHT ` 


RECRUIT FITTERS М.У. ARMOURERS, ADMINISTRATIVE 
AND MILITARY FOR OFFICERS AND BORS. 


RECRUIT FITTERS ММ. 


RECRUIT ELECTRICIANS ANO ALL ANCILLARY TRADES 
SUCH AS CARPENTERS, BLACKSMITHS ETC JUNIOR 
AND SENIOR NC Os. COURSES. 


ANTI- AIRCRAFT AND FIELD ARTILLERY EQUIPMENT 
INCLUDING FIRE CONTROL INSTRUMENTS AND RADAR 


REPAIR AND RECOVERY OF ALL TYPES ОҒ WHEELED,TRA - 
CKED AND AMPHIBIAN GENERAL PURPOSE AND FIGHT 
ING~ VEHICLES, WATER PROOFING Ор ALL TYPES OF 

VEHICLES 


THE RAISING, COLLECTIVE TRAINING AND MOBILIZATION 
OF i£ ME FIELD UNITS, HOLDING OF REINFORCEMENTS 
REORGANISATION , REMOBILISATION AND REHABILITATION 
OF JEME FIELD UNITS. 


CENTRE LOCATION 


|! 
| 





(ЕМЕ TRAINING CENTRES 
EARLY 1945 







JUBBULPORE 













EÉHAKLALA 
О 





KATNI 


> 
о 


> 





} tad 
gts N 


.—^.„ %, 
/QUETTA NA, 
oe 


m 
o o 
ч E] 
”^ 














AHMEDNAGAR 


SHAHJAHANPUR 
(eX LUCKNOW) 
















SAHARANPUR 
ө + 






| 


SRAWJANANTD 
AGRA 
О 








ю 
© 
o 
о 


EN 7) с” 












IN ALL TRADES, V.C.O(WORKSHOP CADRE ) AND WIRELES: 
MECHANICS. 


AND TELEGRAPH EQUIPMENT INCLUDING TELE PRINTER 
TELE TYPEWRITER, TYPEX AND OTHER GOMPLEX-LINE 
EQUIPMENT 














UBBULPORE 
= oe 





(PREVIOUSLY A MOTOR MECHANICS SCHOOL) BRITISH 

BANGALORE VEHICLE MECHANICS OF ALL ARMS AND SERVICES 
DRIVERS FOR LE.M E. me e 4105 
` JOTAL (EXCL.TRG.OWS) | 137 | 548 [4,974 


STAFF OF IEME TRAINING CENTRES | 213 | 137 | 4,689 


FIELD TRAINING 


INDIAN INFANTRY (TRAINING) DIVISIONS, TO THE LEME, 
FIELD UNITS OF WHICH ALL INDIAN REINFORCEMENTS 
FROM LE.M.E. TRAINING CENTRES ALSO OFFICERS AND 
8.0.Rs. ARE ATTACHED FOR TWO MONTHS TRAINING 
UNDER REALISTIC CONDITIONS BEFORE DISPATCH TO 

THEATRE OF OPERATIONS 


OTHER TRAINING CENTRES 
INSTRUMENT MECHANICS TRAINING CENTRES RUNIN] — 700 
BOMBAY, CALCUTTA, KHARAG -|MOYOR VEHICLE COURSES AT MESSRS. FORD AND | $0 
PUR, QUETTA & JUBBULPORE. | GENERAL MOTORS LTD. 


























CALGUTTA 
e 





CHHINDWARA 
e + 
















АВЕО AGAR 
KIRKEE 
о 
















HARIHAR 
O 








HINDUPUR 
BANGALORE 
O 







LE GEND 
ТЕ МЕ TRAINING CENTRES... O 
FIELD TRAINING GENTRES.....-4- 
OTHER TRAINING CENTRES... @ 





CHAPTER XVII 
TRAINING! 


On the formation of the Corps of ТЕМЕ on 1 May 1943, Section 
ME4 of the Mechanical Engineering Directorate was made responsible 
for the general organisation of training in India. It took several months 
to bring the section upto full strength to cope adequately with the many 
inherent difficulties in the organisation of military and technical training 
on a large scale. The new corps was, at this time, faced with extremely 
heavy commitments, quite out of proportion to its resources, on account 
of having to maintain the greatly expanded army in India. 

The provision of technical personnel was a major problem from 
` the outset. The difficulty was aggravated by the low standard of 
education of the recruits, lack of an industrial and scientific background, 
and the multiplicity of languages. “This meant months of extra training 
for Indian personnel. | 

Mention has already been made of the great demand for young 
men who had passed the matriculation examination, and their disincli- 
nation to offer themselves for military service. Central and Provincial 
Governments, railway organisations and civilian commercial firms, all 
competed with each other for the services of matriculates, and there 
existed, what may be termed, an ‘‘employees’ market". The un- 
precedented and sudden expansion of the army in India from 1939 
onwards strained severely the building resources of the country. For 
the IEME, formed after three and a half years, the provision of accommo- 
dation for its training centres was a major problem. This is reflected 
in the fact that by the time the hostilities ended in August 1945, there 
were only 12 training centres throughout India. If we add to this the 
difficulty of obtaining machinery, plant and hand tools required for 
training centres, in a country industrially backward, some idea of the 
enormous difficulties of training technical personnel may be had. A 
few commercial firms, however, rendered invaluable assistance in 
training personnel, and in solving the problem to some extent. For the 
rest eleven? training centres were opened in quick succession and the 
problem tackled in a realistic way. Thus by July 1945, more than 200 
courses were in continuous operation at IEME training centres and 


workshops.? 





1. This chapter is based mainly on file No. 601/9765/H, Vol. 1 supplement B. 
2. The 12th Training Centre at Harihar was opened after a gap, i.e., in 1945. 
3. In фе beginning, there were with units а certain number of IEME personnel who 


272 ТЕМЕ 


In spite of these inherent difficulties, many of which were peculiar 
to India, considerable success was achieved in training IEME personnel. 
The degree of success achieved, the development of the training organi- 
sation and methods and the overall training output form the subject- 
matter of this chapter. 


Raising and Training Centres 


Late in June 1942 it became necessary to establish a centre where 
units might be raised and undertake effective training prior to mobili- 
sation, and where re-inforcements might be held to continue training 
until posted to units. The first Raising and Training Centre was established 
at Lucknow in February 1943. About eight months later, two other 
centres were established in temporary accommodation at Chaklala 
and Sargodha. In June 1944, however, the accommodation occupied 
by the latter two centres had to be relinquished and both were transferred 
to Shahjahanpur, where they continued to function in their normal 
role. 

In August 1944 an adjustment of the capacity of all the three 
centres was considered desirable. With a view to amalgamation and 
unification of control, the Raising and Training Centre at Lucknow 
was also moved to Shahjahanpur. This brought all the three centres 
together at one establishment, known as No. 7 IEME Training Centre 
Shahjahanpur, with a Colonel Commandant at Headquarters, and a 
Lieutenant-Colonel commanding each of the two wings, one raising 
units and the other training and equipping reinforcements. 

Raising Wing 

At the Raising Wing, field workshop and recovery units were 
raised and mobilized, with a few exceptions such as wireless workshop 
sections. which needed special technical training facilities. On receipt 
` of raising instructions from the Adjutant General, personnel and equip- 
ment were concentrated in the Centre and formed into the required 
units under the direction of the Commandant. The period allowed for 
raising and mobilizing varied from 4 to 6 months according to the type 
of unit. During the raising period collective training of units consisted, 
in the main, of practical field training such as organisation of moves, 
movement by road, harbouring, local defence, camp hygiene and 
sanitation and unit schemes to develop the previous individual training 
of personnel. The centre was designed to raise units up to a total 


personnel strength of 35 officers, 168 British Other Ranks and 2,800 
IAndian Other Ranks. 





were technically not of the requisite standard. These were, however, withdrawn 
from units, as and when the manpower situation permitted and sent to IEME 
training centres for further training. See IAO 75/44. 
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Training Reinforcements 


In addition, the Centre held IEME personnel as an Adjutant 
General’s pool pending posting to units elsewhere. Their stay in the 
Centre varied from days to weeks during which they underwent military 
and technical training individually and collectively with the units being 
raised. The Adjutant General’s pool also fed the training divisions and 
was used to hold IEME units arriving from other theatres pending 
re-equipping, or as a centre in which IEME units could be rehabilitated 
or reorganised. 


Development of Resources 


In February 1943, an Indian Ordnance Advanced Mechanical 
Training and Raising Centre was established at Lucknow as a site for 
the raising of new units, where collective training (prior to mobilisation) 
might be undergone and re-inforcements held to continue training until 
posted to units. Later, in May, when the organisation of technical 
training became the responsibility of ME4 of the Mechanical Engineering 
Directorate this Raising and Training Centre was transferred to the 
ТЕМЕ. At the same time, the existing IAOC training centres at 
Jubbulpore and Katni were re-organised, and, as far as possible, the 
` existing personnel and accommodation were utilised. Shortly after- 
wards the post of Controller of Technical Training was abolished and 
the appointment of Director of Training, Department of Labour intro- 
duced and the two FAOC centres were reorganised into three ТЕМЕ 
training centres with the following composition and functions :— 

(а) No. 1 ТЕМЕ Training Centre, Jubbulpore consisting 
of a headquarters, a holding battalion and five training battalions, for 
the training of British officers, British Other Ranks and Viceroy’s 
Commissioned Officers (technical). One battalion was to undertake 
the training of recruit armourers and both British and Indian basic, 
refresher and upgrading armourer instruction; the remaining four 
training battalions were to train recruit fitters. 

(b) №. 2 ТЕМЕ Training Centre, Katni consisting of a 
headquarters, a holding battalion and five ena battalions for the 
training of recruit fitters. 

(с) Мо. 3 ТЕМЕ Training Centre, Katni consisting of a 
headquarters, a holding battalion and six training battalions for the 
training of recruit electricians, and ancillary tradesmen such as 
carpenters, painters, blacksmiths, coppersmiths, textile refitters апа. 
turners. 

The establishments for these three ТЕМЕ training centres were 
based on revised training organisation and methods and represented a 
saving of British manpower to be utilised in. Command IEME 
Workshops, 
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Armament Artificer Training Wing, Chaklala 

In July 1943, as training in the Apprentice Training Wing of 
Ordnance Depot, Chaklala, was declining, it was decided to convert 
this wing into an Indian Armament Artificer Training Wing to be 
attached provisionally to 501 ТЕМЕ Command Workshop, Chaklala. 
The proposed establishment designed for the training of 180 armament 
artificers was prepared independently of the Command Workshop. In 
September 1944, the designation of this centre was changed to 9 IEME 
Training Centre, Chaklala.4 


Reinforcement Training Revised 


In March 1945, the system of training for ТЕМЕ, reinforcements 
in the training divisions was reorganised. Under the existing system 
ТЕМЕ units in the training divisions had the dual role of maintenance 
of the equipment of the formation and the training of reinforcements. 
This system had become impracticable owing to the general shortage 
of personnel and equipment. Training teams and supervisory personnel 
were sorely needed and the IEME units in the divisions were unable 
to perform their planned dual role effectively. The divisions were 
seriously short of both military stores and technical equipment and 
particularly of specialist vehicles such as workshop and breakdown 
lorries. Moreover the Officer-in-Charge IEME Records had been 
unable to provide complete drafts of personnel to a timed schedule of 
arrival in the divisional training areas. As the training period was 
then limited to two months it was essential that personnel arrived for 
training in complete drafts. Irregular arrivals over an extended period 
seriously dislocated the training organisation and precluded systematic, 
intensive and progressive training. 

2 The new organisation involved (a) reconstruction of the existing 
two Indian Mobile Workshop Companies in each division into a training 
cadre establishment of officers and NCOs, the sole responsibility of these 
units to be the training of ТЕМЕ reinforcements. These cadres there- 
fore had no responsibility for maintenance of the equipment of the 
division except appropriate repair tasks allocated by the CIEME in 
the interest of training ; and (5) expansion of the establishments of the 
three Light Aid Detachments (type E) of each division using personnel 
and vehicles from the Mobile Workshop companies. 'The extended 
Light Aid Detachments were now responsible, in addition to their normal 
role, for second echelon maintenance of the equipment of the divisions— 
formerly the work of the Mobile Workshop Companies. The Light Aid. 
Detachments were now to be deployed according to the area and units 
served and the strength of each detachment expanded according to the 
4. See IAO 1444/44. 
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dependent maintenance load, having regard to the total Personnel 

vehicles and equipment available for transfer from the reconstituted 
Mobile Workshop Companies ; and {с) the Light Aid Detachments and 
other IEME units (except the Mobile Workshop Companies) in the 
divisions to have no responsibility for the training of ТЕМЕ reinforce- 
ments (the Recovery Company, however, in addition to its normal role 
was required to assist the Mobile Workshop Companies in training by 
recovery facilities, as decided by the CIEME) ; and (4) the monthly 
reinforcement intakes to be drafted into the two Mobile Workshop 
Companies in each division alternately, i.e., the May intake into “A” 
Mobile Workshop Company and June intake into “В” Mobile Workshop 
Company. Each company was thus to retain a complement of trainees 
for two months with a resultant continuity of progress in training. A 


period of one week between courses was allowed for joining and dispersal 
of drafts. 


Officers’ Training Wing 


In November 1943, an Officers? Technical Training Wing was 
opened at Quetta for the purpose of training potential Electrical and 
Mechanical Engineer Officers. At this time there was a deficiency of 
158 officers in ТЕМЕ, and it was anticipated that by the end of 1943, 
this deficiency would mount to 292. Strenuous efforts were then made 
to reduce this deficiency ; and considering the problems involved, a 
fair amount of success was achieved in obtaining suitable’ Indian 
candidates. 

The anticipated intake per month of the proposed cenire was 
10 candidates who were first to undergo a cadet course at an Officers’ 
Training School. Direct posting to units from OTSs was impracticable 
as the newly-commissioned officers required to be fully trained on the 
military, electrical, mechanical and other equipment and in the funda- 
mentals of the organisation and administration of the Corps of IEME. 
This training was to be supervised by a senior EME officer of a 
fourth echelon IEME Workshop at Quetta, on courses of 6 months’ 
duration, resulting in a total of 60 officers under training at any 
one time. 


8 IEME Training Centre 


In March 1944, the EME Officers’ Technical Training Wing 
Quetta was re-organised in the light of experience and was redesignated. 
No. 8 IEME Training Centre, The object of training at this centre 
was to teach newly commissioned officers the military application of 
their technical knowledge and experience to the current needs of the 
army, the IEME organisation and administration and the responsibilities 

- and, duties of EME officers, 
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| In March 1945, the establishment of the centre was revised 
with a view to expansion. This esablishment had been designed 
to accommodate a total of 60 officer trainees but now there were 67 
officers under instruction and in addition 85 officers were in the various 
stages of training at the Officers’ Training School and attached to IEME 
Workshops and training centres awaiting courses. The establishment 
had been proved by experience to be inadequate to provide the high 
standard of instruction required. This training centre was the only 
one of its kind in the Corps of IEME, hence it was imperative that it 
should be given a staff adequate in numbers and ranks to enable it to 
cope with the job, the success or failure of which could have greater 
repercussions on the Corps and the army than any other ТЕМЕ training 
centre. It was the bottleneck through which all young REME and 
IEME officers were to pass in acquiring an IEME basic training. On 
the quality and thoroughness of this training largely depended the 
efficiency of the Corps. 


4 IEME Training Centre Kirkee 


In April 1944, a new establishment for the Combined Armament 
and Instrument Training Centre was sanctioned and the Centre was 
re-designated 4 IEME Training Centre. It led to increase in staff 
accommodation, and in the numbers of Viceroy’s Commissioned Officers 
to enable reorganisation on a two-company basis. 


Decentralisation of Training 


In June 1944, the Commander-in-Chief decided to decentralise 
the command and supervision of training centres. For this purpose 
schools and establishments were classified into two categories : — 

Category А : in respect of which the Gommander-in-Chief retained 
at General Headquarters full responsibility for command and super- 
vision but delegated to Army Commanders the responsibility tor local 
administration and internal security. - 

Category В: in respect of which, command and supervision were 
delegated to Army Commanders for all purposes, to be exercised in 
accordance with directions to be issued by the C-in-C. А 

Even with regard to Category В establishments, General Heads 
quarters continued to exercise control in respect of certain matters like 
provision and relief of instructors, posting and movement of ali re- 
inforcements in and out of training centres etc.. General Headquarters 
was also responsible for the general training policy in category. B. 
establishements. 

Іп 1945 ТЕМЕ Training Centres were finally categorised as :— 

A—WNos. 4, 5, 8, 9 and 10 Training Centres. 
B—Nos. 1, 2, 3, 7, 11 and 12 Training Centres. 


TRAINING 277 


Vehicle Mechanic Training 


Shortly after the introduction of the new British Army trade of 
vehicle mechanic and the abolition (British Army only) of the trades 
of motor mechanic and fitter, the Directorate of Mechanical Engineering 
(MG :ME4) became responsible for the training of vehicle mechanics 
(BORs). The Directorate of Military Training (M.T.4) remained 
responsible for the training of motor mechanics (IORs). 

To implement this policy the Motor Mechanics School, Bangalore, 
and the motor-mechanic training wings in the 603 Combined IEME 
Workshop, Bombay, and the Indian Station Workshops, Rawalpindi, 
were placed under the control of the Director of Mechanical Engineer- 
ings, 

The training of vehicle mechanics was later concentrated at the 
Motor Mechanics Training School, Bangalore (which later became 
11 ТЕМЕ Training Centre) and at the Indian Station Workshop, 
Rawalpindi. 


5 ТЕМЕ Training Centre 


In September 1944, the establishment of the AFV Repair and 
Recovery Training Centre Ahmednagar was revised, and the unit was 
re-designated 5 IEME Training Centre to bring it in line with other 
IEME Training Centres. Adjustments were made in the light of 
experience gained in other centres. Two new establishments had been 
sanctioned on 31 October 1944. 

(a) A driving wing was required for the training of Indian Other 
Ranks of IAOC and IEME in the driving of A Vehicles and the heavier 
B Vehicles such as transporters and 10-ton lorries, and 

(6) A waterproofing wing was required for the regular training 
of officers and other ranks in the scientific stores. Waterproofing courses 
had already commenced in November 1943, but the training needed 
some regularising. 


10 ТЕМЕ Training Centre 


At 509 Command Workshop Agra, a certain amount of 
training, such as courses for the re-classification of certain ТЕМЕ 
tradesmen as wireless and instrument mechanics, and courses on 
complex line equipment, such as on teleprinters, were being carried 
out. It was now proposed to form a new training centre by 
placing the existing temporary arrangements on a firm and proper · 
basis. In addition, the new centre was to assist in the training of 
personnel for a number of tele-communication sections then being raised 
at Kirkee, One of the principal difficulties encountered in the formation 





5. Seg IAO 1207/44. These measures took effect from 1 August 1944. 
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of this and other training wings was the provision of Urdu speaking 
instructors, The only source of supply for instructors having a knowledge 
of service equipment was from the civilians in the 4th Echelon Workshops, 
and it was from them that the instructional staff was largely drawn.$ 
The new Centre at Agra became 10 IEME Training Centre. A revised 
interim establishment for this centre was proposed in April 1945, but was 
not sanctioned owing to the end of the war. 


Military versus Technical Training 


IEME personnel under training were given military as well as 
technical training. A stage was reached during 1944 when it became 
necessary to define the policy governing the division of time between 
military and technical training. The supply of technical personnel 
in IEME was still short of demand and the time available for training 
£herefore was necessarily limited. Since technical efficiency was essen- 
tial, the time available for purely military subjects was less than the 
desirable minimum. The personnel for IEME had joined primarily 
to learn or exercise their trades and not for military training. More- 
over, experience had shown that if military training was concentrated 
into the early stages a large number of desertions resulted. This was 
not the case when technical training was given first. However, this 
age-old controversy regarding the relative pre-eminence of the roles of 
soldier and tradesman gradually disappeared. From war theatres, 
reports were continually being received of the sterling work done by 
personnel of the IEME in forward battle areas where they had to work 
under fire, had to protect themselves and to fight to retrieve vehicle 
casualties and to hold their location. А tradesman had to be a trained 
soldier to fit him properly for his role. Hence what was required was 
a systematic method of military training in IEME static units which 
should not conflict with or retard the technical training. It was also 
found that concentrated periods of technical training were necessary if 
instruction was to be absorbed. For these reasons, the **Block Train- 
ing" scheme was introduced. Under this system the military and 
technical trainings were not started simultaneously, but were given in 
alternate blocks. Six per cent of all IEME personnel were put under 
full military training at any one time for a continuous period of three 
weeks. Every other rank of the unit was thus expected to pass through 
a concentrated course of military training once a year. This facilitated 
and simplified the acquisition of some fundamental military knowledge 
which might be practised in static units. It goes without saying that 
this was definitely prefereable to acquiring such knowledge after leaving 
the training centre. 


6. «ТЕМЕ Notes" vol. I p. 31. 
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Training in Vehicle Assembly Units (VAUs) 

In December 1944, a scheme to train IOR fitters and electricians 
passing out of IEME recruit training centres in Vehicle Assembly Units 
(VAUs) was introduced. These units were engaged exclusively in the 
complete assembly of motor vehicles from component parts ship- 
ped to India in crates. Work in the units, therefore, constituted excel- 
lent post-recruit technical training for these craftsmen and at the same 
time was productive. The original scheme involved the posting of 
craftsmen numbering 17 per cent of total unit strength each month, 
thus permitting 6-months duty in the VAU. Three months later it was 
decided that up to a maximum of 300 IOR fitters and electricians would 
be posted to one VAU for six months' duty and 200 to another VAU, 
as soon as the demands for reinforcements permitted. Heavy demands 
at the time, however, for these types of tradesmen precluded operation 
of the scheme for some time. 


Civmil Centre, Ajmer 

In January 1945, the Technical Training Civmil Centre at Ajmer 
was reorganised for the training of instrument mechanics. This centre 
later employed КЕМЕ & ТЕМЕ instructors held against the establish- 
ment of the Instrument Mechanics Training Centre, Hindupur, and under 
the control of the Director of the latter centre—an ЕМЕ officer of field 
rank. After tbe initial difficulties, especially with regard to supply of 
training equipment, the centre proved as successful as its parent body 
at Hindupur. The centre was finally reorganised in May 1945 on very 
sound basis after delays caused by the shortage of accommodation, 
labour and materials. 


12 IEME Training Centre 


In February 1945, responsibility for the training of IEME recruit 
drivers was transferred from the RIASC, and No. 2 Mechanical Trans- 
port Training Centre RIASC became 12 1ЕМЕ Training Centre, 
Harihar.” A new syllabus was devised, under which more instruction 
in military training subjects and motor vehicle driving was made possi- 
ble. Each recruit spent 240 hours per course at the wheel before passing 
out i.e. an increase of 100 hours. Another important feature of the 
training was a jungle camp which recruits attended during the last few 
weeks of the course for advanced driving, field-craft and jungle training 
under realistic conditions. 


Wireless Training at No. 9 TEME Training Centre 


In March 1945, extra accommodation became available at Chaklala 
and the transfer of wireless training to No. 9 IEME Training Centre 
7. ТАО 242,Feb. 1945. 
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at the place was effected and the establishment modified accordingly. 
A wireless wing was included to cater for about 160 trainees. 

A revised establishment for this centre was planned to permit 
certain other improvements in 1945 but owing to the cessation of hos- 
tilities the proposed revision was never sanctioned ; only the additional 
staff for training wireless mechanics was posted. А map showing IEME 
Training Centres and the subjects taught in each is opposite p 271. 


No. 1 Technical Training Battalion of 1 IEME Training Centre, 


No. 1 IAOC Training Centre, Jubbuipore ` 
Jubbulpore. 

No. 2 IAOC Training Centre, 2 ТЕМЕ ‘Training Centre, 
Katni less No. 5 Battalion. Katni 

3 ТЕМЕ Training Centre, 
Katni. 

IAOC Combined Armaments & Ins- 4 ТЕМЕ Training Centre, 
truments Training Centre, Kirkee Kirkee 

IAOC AFV Repair & Recovery Train- 5 ТЕМЕ Training Centre, 
ing Centre, Ahmednagar Ahmednagar 

No. 1 IEME Raising & Training Cen- 6 IEME "Training Centre, 
tre, Lucknow Lucknow. 

No. 2 ТЕМЕ Raising & Training Cen- 7 ТЕМЕ Training Centre, 
tre, Chakwal Shahjahanpur. 


No. 3 ТЕМЕ Raising & Training Cen- 
tre, Sargodha. 
ТЕМЕ Officers Technical Training 8 ТЕМЕ Training Centre, 


Wing, Quetta Quetta 
Indian Armament Artificers Training 9 IEME Training Centre, 
Wing, Chaklala Chaklala 


Telecommunication Training Wing 10 IEME Training Centre, 
509 Command ТЕМЕ Workshop, Agra | 
Арта. 
Motor Mechanics School, Bangalore 11 ТЕМЕ Training Centre, 
| | Bangalore.? 


Methods of Training 


A detailed account of the recruitment and methods of training of 
various categories of personnel employed in the IEME is given below 
in the following order :— 

(1) King's Commissioned Officers. 
(2) Viceroy's Commissioned Officers. 








8. In the above list [AOC Training Centres and Battalions ате not included. No. 12 


ТЕМЕ Training Centre Harihar was established after the date to which this table 
refers, | 


TRAINING 281 


(3) Non-Commissioned Officers. 
(4) Armament Artificers. 

(5) Craftsmen. 

(6) Drivers. 

King's Commissioned Officers. On the formation of ТЕМЕ, com- 
missioning of officers into this corps was confined to Indian personnel.” 
Indianisation of the officer ranks of the corps was greatly hampered by 
the shortage of volunteers with the essential basic engineering and general 
educational qualifications. 

There were two types of training for officers:—(a) short-term 
training to enable vacancies to be filled as early as possible and (b) long- 
term training which was not to be initiated until after the formation of a 
technical training college then under consideration. 

The short-term training was intended for university trained en- 
gineers to fit them for general military duties and the maintenance of 
military equipment. Candidates received four months’ military training 
at an officers’ training school followed by six months’ practical engineer- 
ing training in an ТЕМЕ third-line workshop. Special courses for parti- 
cular items of equipment such as vehicles, armaments and instruments 
were given as opportunity occurred and need arose. 

The long-term course of three years, designed to produce full- 
fledged military engineers was planned for gentlemen who possessed at 
least the matriculation standard of education and who desired to follow 
an engineering career. 'ТҺе academic and technical education was 
planned to be spread over a period of three years and based on a B.Sc, 
(Eng.) degree course. This was to be followed by 14 years of special 

` EME training. 

It was expected that in peacetime, this long-term training would be 
carried out at the then proposed Indian Military College of Science, the 
formation of which was then under consideration. | 

Recruitment. During 1943, from 1 May to the end of December, 
one hundred and eighty-one applications for commissions were received, 
148 from civilians, 3 from officers of other arms, 25 from officer cadets 
and from other ranks. Of these only 55, 2, 12 and 4 respectively were 
found suitable. Some of these 73 suitable candidates could not actually 
be commissioned for various reasons and by the end of December 1943 
only 37 officers were available. This called for a strong recruiting drive 
throughout the country. In addition to general publicity special appeals 
to universities and colleges were made, followed by personal visits of 
EME officers to these centres. Recruitment, however, continued to be 
extremely disappointing. The scope of the excellent theoretical and 

practical training offered by IEME which could fit a person for employ- 





9. War Department letter No. 15138/11/1/AG-18 of 20-5-43 also А.Т.(Т) 322/43. 
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ment in civilian life after the hostilities, was not generally realised by 
prospective candidates. Moreover a very high standard was set for 
EME officers and it was decided not to lower this standard, even at the 
risk of working with establishments considerably below the authorised 
strength.!? These factors limited the scope of recruitment specially as 
facilities for engineering education had not developed till then. This 
had effect on the recruitment of officers for the EME which continued 
to be a serious problem all through the period of war. 

Selection. The system of selecting officers from the vast majority 
of candidates from all over India, introduced in September 1943, was 
as follows :— 

There were five GHQ Selection Boards for selection of candidates 
for emergency commissions whether from civilian or military sources. 
The technical qualifications of candidates for IEME were assessed by a 
senior EME officer co-opted by each Selection Board, as necessary. 
This obviated an initial difficulty of IEME, namely standardisation of 
assessment of candidates from aspects other {һап technical. It now 
became possible to commission candidates for IEME direct into the 
corps on completion of O.T.S. Training. Previously candidates were 
commissioned first into infantry and later transferred to REME or IEME 
only after successful completion of subsequent EME courses of technical 
training. 

In October 1943 the IEME Administrative Cadre of non-technical 
officers was introduced. Officers of this cadre were to be selected from 
suitable candidates from non-technical Viceroy's Commissioned Officers 
and civilians by the СНО Selection Boards. As there was a wide di- 
versity of opinion amongst commanding officers as to the qualifications 
required of military personnel for the appointments which the officers 





10. An idea of the high standard set for candidates seeking commissions in the IEME 
can be had from the following statement of qualifications which they were required 
to possess :— 

(4) Must be a Member or Associate Member of the Institution of Mechanical 
Engineers or Institution of Electrical Engineers or have passed such other 
exempting examination as will qualify for Membership or Associate 
Membership of those Institutions, or, , 

(4) be in possession of an engineering degree of a recognised British or Indian 
university and have had at least one year’s practical engineering experience. 
Graduates of universities whose degree courses embody an aggregate of 
practical work equivalent to one year’s practical engineering experience 
will be regarded as having qualified, or 

Ей) although not being in possession of the full academic qualifications specified 
in sub-paras (i) and (ii) above, shall have attended a technical institute, 
college or school and gained there a diploma or other proof of having 
successfully completed a course and in addition shall have had considerable 
practical engineering experience, i.e., served ап apprentice with a reputable 
firm and held a responsible appointment in a mechanical, electrical or 
automobile firm. See IAO 1320,Aug. 1944. 
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of this cadre were eventually to fill, a guide to the standard required was 
published. In spite of this, assessment of candidates for this special 
cadre was not easy as their qualifications were difficult to define accurate- 
ly and the assessing officers had to possess some knowledge of accounting, 
military law, military training, Ordnance procedure and office routine 
and a host of minor matters of administration in IEME establishments. 
As this policy of officer training involved a lapse of about 9 months | 
before results could be produced, it was decided to adopt another short- 
term scheme, as a temporary expedient, to provide Administrative 
Officers to relieve the shortage in units and establishments. The short- 
term scheme was direct commissioning of selected СС Оз, civilian clerks 
and non-technical VCOs. ТЕМЕ clerks over 36 years of age were also 
eligible provided they had the requisite administrative knowledge and 
experience and passed а GHQ Selection Board. Later, owing to the 
small number of persons who were able to pass this board, this condition 
was waived in some cases, and a few suitable candidates were thus com- 
missioned, although they were unable to pass a selection board. 


Training of Officers 


Basic training of potential IEME officers was in two distinct stages : 
pre-commission training at an O.T.S. followed by post-commission train- 
ing at 8 IEME Training Centre, Ouetta. 

Pre-commission training consisted of three separate courses in the 
following order :— 

Part I. Eight weeks’ preliminary training to produce a recruit 
physically fit and introduced to the army and the elements of military 
training, including the use of small arms. 

Part П. Eight weeks’ secondary training to produce а trained 
soldier. | 

Part ПТ. 20 weeks’ of OTS training proper to produce an officer 
trained to the same standard as an infantry officer ready to join a bat- 
talion.1* « 

Post-commission basic training of EME officers at No. 8 IEME 
Training Centre Quetta comprised a 24-weeks' course of general instruc- 
tion in technical and administrative duties of EMEs in units. On 
completion of this course, officers with considerable pre-commission 
experience of the corps were posted to appointments in units, whilst 
those without adequate experience underwent further technical courses 
on a particular class of equipment such as armaments, vehicles, instru- 
ments etc. according to their special aptitude, at other ТЕМЕ centres.!? 
Administrative officers were also given an eight weeks’ course at the same 





11. GHO letter No. 48422,MG,ME4, dated 31-12-43. See also ТАО 1320/44. 
12. Candidates with military experience were exempted from Part I or Part I and Н. 
13. бее ТЕМЕ Notes Vol. 2 (1945) p. 99. 
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centre-Quetta—in the organisation and administrative duties of the 
corps. Upto the end of October 1945, the following number of officers 
had completed their basic training at Quetta :— 


Officers REME sa “127 
Officers IEME j 58 
Administrative Officers IEME "T 3 

Total: 188 


Administrative Officers to be trained under the long-term policy 
were trained for about 9 months. This could be reduced to 28 weeks at 
the discretion of the Commandant provided candidates were considered 
to have had adequate military training., After passing out as Second 
Lieutenants they were given eight weeks training at 8 IEME Training 
Centre. 

By April 1944, many REME officers were arriving in India. They 
were either young, newly commissioned and inexperienced officers, or 
experienced EME officers readily employable after a short period of 
instruction in the ТЕМЕ organisation and general conditions in the 
Eastern Theatre. They were posted in groups to Brigadiers IEME of 
Armies & Commands to be interviewed personnally and then attached 
to selected ТЕМЕ workshops to gain experience in those branches in which 
they lacked it. All assistance for obtaining IEME experience and lan- 
‘guage study was also given. 

Further to assist training the number of vacancies on the two months 
EME Administration and Military Training course at I IEME Training 
Centre Jubbulpore was increased and some of these placed at the dis- 
posal of Brigadiers IEME for this purpose. 

In November 1944, however, a draft of more than 300 REME 
subalterns arrived in India, and it was decided to provide a special course 
of instruction as an introduction to the Indian Army and IEME before 
posting these officers to units and whilst they were acclimatised to the co- 
untry. An 8-weeks course was arranged at the Officers’ Training School 
Bangalore and four experienced IEME field officers were briefed in the 
latest information and methods of instruction at 8 ТЕМЕ Training Centre 
and then seconded to the OTS to impart their knowledge of ТЕМЕ. 
organisation and administration and assist the Commandant OTS in 
control. ‘The course provided а better introduction to the Indian Army 
and ТЕМЕ than was possible for earlier drafts and the corps derived 
substantial benefit from this welcome influx of new blood. 


Post Basic Training 


Officers premanently attached to IEME units underwent post- 
basic training in a manner similar to that for other ranks. On initial 
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attachment they were posted either to a static ТЕМЕ unit or mobile 
IEME unit in the course of being raised. Officers posted to static IEME 
units were not required to undergo post-basic training until they were 
ready for active service. Before being sent as re-inforcements they were 
withdrawn from the static unit and sent to 4 training division. Here 
they were employed for nine weeks in their normal role with adminis- 
trative and command duties. In addition they took a hand in the train- 
ing of Indian other ranks. Officers who were posted to a mobile unit 
being raised, underwent the training which was part of the unit raising 
and. training programme. 


Viceroy’s Commissioned Officers 


Ali candidates for Viceroy’s Commission in the corps were selected 
from the ranks and interviewed by an officer of rank not below Lieutenant 
Colonel. 

V.C.O. (Workshop). The essential qualifications of candidates 
training as VCOs (Workshop) were :—Second Class Indian Army cer- 
tificate or Second Class English Certificate in addition to second class 
trade grade and smartness, good power of command, initiative, freedom 
from communal and other bias, capacity to keep technical accounts and 
records in English, and to take charge of a second echelon workshop or 
a section of a third or fourth echelon workshop. Thus the aim of train- 
ing VCOs was that they should not be purely technicians in the narrow 
sense of the term but should be able efficiently to run a small unit or 
portion of a large unit, to give their superiors sound advice on all matters 
affecting the administration and Welfare of IORs and to maintain a 
high standard of discipline in those serving under them. The VCO 
was employed in a supervisory capacity and was not supposed to func- 
tion as a technical specialist. 

Training. The training of VCO (Workshop) cadets was carried 
out prior to July 1945 at 3 ТЕМЕ Training Centre, Katni, and 9 ТЕМЕ 
Centre, Chaklala. After that date this training was centralised at 
Katni. 

The duration of training was 17 weeks and the object of the syl- 
labus was a high standard of military training coupled with knowledge of 
workshop practice, vehicle repair, administration and quartermaster 
duties. 

V.C.O. (Armourer). Technical training of УСО (Armourers) 
was carried out at 501 Command IEME Workshop Chaklala on courses 
of twelve weeks, duration followed by an eight weeks course of military 
training at 3 IEME Military Training Centre at Katni. The courses 
were devised to ensure a good all-round knowledge of modern weapons 
and military training and general bearing and powers of command re- 
quired, of a УСО. 
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VCO (Driving Wing) 

Selection. War substantive Naiks and higher ranks were all eligi. 
ble for training for this rank. Recommendations from Commanding 
officers were called for by the officer-in-charge of ТЕМЕ Records, 
Jubbulpore, who detailed candidates for a senior NCOs Course at 3 
ТЕМЕ Training Centre, Katni. 

Training. The syllabus of the course was designed for intensive 
military training and an introduction to organisation of the ТЕМЕ; 
in other words to produce NCOs and prospective Viceroy's Ciommis- 
sioned Officers fully qualified to hold these ranks in the Corps of IEME. 
On conclusion of this course, the names of candidates graded as Dis- 
tinction (D) or above average (O1) were registered for promotion to 
the rank of VCO (Driving Wing). 


Non-Commissioned Officers 


Up to July 1944, the RIASC was responsible for the training of 
NCOs for the IEME. The chief failings for these personnel sent on 
NCO courses were lack of leadership and education and the consequent 
inability to carry out responsibility. As pointed out by GHQ to Officers 
Commanding units, it was quite hopeless to expect a sepoy to be trans- 
formed into a non-commissioned officer simply by a two or three months’ 
course at a GHQ School. The faults could be corrected in units and the 
Officers Commanding were, therefore, instructed to take full advantage 
of all unit personnel capable of being instructed. It was suggested that 
personnel should be warmly encouraged to study for and take the army 
examinations. Lack of leadershp and inability to shoulder responsbility 
could be obviated by progressively . adding to the responsibilities 
of senior NCOs and setting tasks for them to perform while in charge of 
asquad. "The policy laid down was that junior NCOs should be trained 
to be able to take over the duties of senior NCOs and that “key men” 
should not exist in either field or static units. 

Courses. In June 1944, the training of NCOs was reorganised 
under the auspices of the IEME itself, although RIASC still continued 
to train a proportion for the IEME. Courses each for fifty junior NCOs, 
were started at 5 IEME Training Centre at Katni commencing each 
month. Each course was of eight weeks’ duration and was intended to 
bring NCOs of the rank of L/Naiks and above up to a high standard of 
military training and to develop their self-confidence and leadership. 

Twenty-four vacancies were reserved on each course for trainees 
who showed special ability while undergoing basic training at 1, 2, & 3 
ТЕМЕ Training Centres. These vacancies were filled as and when suita- 
ble candidates were available. 

In July 1944, the 15/8 Punjab Regiment Training Unit was dis- 
banded and re-constituted as a GHQ “NCO Training School.". The 
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courses arranged at this school were :— 
(a) Basic Military Training—Capacity 60 students, duration 
8 weeks. 
(b) N.C.O. Basic Military Training, Capacity 300 students, 
duration 12 weeks. 
(c) Direct Entry VCOs course, Capacity as required, dura- 
tion 40 weeks. 
Though this School was not under ТЕМЕ, the training at this school was 
utilised by the corps. 
In October 1944, the training of senior NCOs also commenced 
at 3 IEME Training Centre Katni with a course of 8 weeks for which 
30 students were accepted each month. 


Armament Artificers 


Before 1943, armament artificers were trained by the RAOC. 
In May of that year, on the formation of the IEME the training of arma- 
ment artificers in India became the responsibility of the ТЕМЕ. The 
deficiency in this class amounted at that time to 450 in addition to the 
305 which had previously been demanded from the U.K. The deficiency 
of BORs of REME attached to the IEME was 103 and was expected 
to increase by the end of 1943 to 518. The deficiency of British other 
ranks of the ТЕМЕ was 334 in May 1943, and was expected to decrease 
to 304 by the end of that year. Аз it was impossible to make up for the 
shortage of British personnel, it was planned to reduce it by the training 
of Indian armament artificers. As a long term policy it was proposed 
that this specialist section of the corps would be open to enlistment from 
undergraduates and matriculates of Indian universities with distinc- 
tion in mathematics or physics. Suitable Indian other rank craftsmen 
then servicing in IEME were also to be selected and together with 
volunteer matriculates and under-graduates given a 14 months' course. 
During the first two months, they were given instructions on basic 
workshop practice. 'The next two months were devoted to academic 
subjects like optics, heat, electricity and magnetism internal combustion 
engine and wireless and telephony. Practical application of the 
above pertaining to service equipment occupied the third period of 
two months. 

After these six months, it was possible to categorise {Һе armament 
artificers in their appropriate trade groups. They could then be given 
four months specialised training interspersed with some military 
training. Another four months training in a third-line workshop under 
actual workshop conditions rounded off the training of an armament 
artificer. 

In addition to the training of Indian armament artificers it was 
decided that British personnel would also be trained for this highest 
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non-commissioned trade, because :— 

(a) the recruitment rate of prospective Indian armament 
artificers could not be accurately forecast. 

(6) prospective Indian armament artificers lacked the army 
experience of British personnel and would require at least 
fourteen months’ training from the earliest practicable date 
of commencement ; this appeared to be August 1943. 

(с) Certain British personnel could be trained in about five 
months and would thus be available for employment nine 
months sooner than their Indian counterparts, 

(d) Suitably qualified British personnel were available and 
about 50 acceptable applications which had been made 
prior to the formation of the IEME, were in hand. 

(e) British craftsmen and NCOs of the REME serving in India 
had then no opportunity to become armament artificers. 


Training 


Six 65-weeks’ courses, each for 60 prospective armament artificers, 
were planned to commence during each year. The 65 weeks included 
an aggregate of 9 weeks to cover leave, travel, reception and dispersal 
periods. The remaining period of 56 weeks of training was organised 
in four progressive stages as follows :— 

Stage I: 24 weeks of basic technical training at 9 ТЕМЕ 
Training Centre Chaklala, designed to give the student a comprehensive’ 

insight into general engineering and the main branches of repair work 
for which the corps of IEME was responsible by :— 
8 weeks of basic fitting and ancillary trade training, 
8 weeks of instruction in fundamental science and its appli- 
cation, and 
8 weeks on a brief introduction to the weapons vehicles, 
instruments and telecommunication equipment (excluding 
radar) of the army. 

On the conclusion of this stage, students were to be selected 
according to ability for further specialist training as Armament Artificers 
of a particular category either on armaments, instruments, vehicles, 
electrical equipment, radio, or wireless. 

Many of the trainees were ex-civilians or ex-non-combatants who 
had no military training prior to the basic course. They underwent 
'a certain amount of military training during this course, but unless this 
was continued during subsequent stages they could not be fit, as regards 
general military training, to fill appointments in field units. 

The trainees were, therefore, given a minimum of IO hours a 
week military training during the period they were posted to workshops. 
The subjects included were :— 


(а) Weapon training—Rifle, LMG, Sten, Anti-tank Rifle 
Grenade, | Р 

(b) Gas training, 

(с) Drill—with and without arms, 

(d) Hygiene and sanitation, 

(е) First aid, 

(f) Military Education—further instruction in duties NCOs 
in lines and іп workshops—kit inspection—issue of 
rations—issue of POL-Security training, 

(g) Physical training, 

(A) Fieldcraft—patrolling, siting and digging slit trenches, 

(2) Camouflage, 

(7) Any other subjects included in the military training curri- 
culum of the workshop. 

No fixed allotment of hours was given for each subject as the 
standard of the trainees varied considerably according to their previous 
experience. А preliminary test was given to find out the standard and 
available time was allotted accordingly. 

Stage Ш: At least 16 weeks’ training іп one of the large static 
Command, Combined or Base IEME Workshops, to enable all students, 
with the exception of prospective wireless armament artificers, to 
“find their feet" under the expert guidance and personal supervision of 
experienced artificers employed in the workshops. The purpose of this 
stage was the production of an all-round tradesman of grade ЇЇ standard. 
Students specialising in wireless attended a preliminary technical course 
at 10 IEME Training Centre Agra during this period. 

Stage Ш: 8 weeks’ military training at 3 ТЕМЕ Training Centre 
Katni on a course designed for the production of senior Non-commissioned 
officers. 

Stage IV: 8 weeks’ technical instruction at an appropriate 
IEME Training Centre designed for the final production of armament 
artificers specialist in particular ranges of equipment, with a sound 
knowledge of elementary theory and constructional details, enabling 
them to perform, without supervision, all normal adjustments, repair 
and tests. | | 

This last stage of specialist technical training of eight weeks was 
passed at one of the following IEME training centres: 

(а) No. 4 IEME Training Centre, Kirkee—for those specialising 
in radio or one of the sub-branches of armaments or 
instruments. 

(6) No. 5 IEME Training Centre, Ahmednagar—for those 
specialising in vehicles. 

(c) No. 9 ТЕМЕ Training Centre, Chaklala, or No. 10 ТЕМЕ 
Training Centre, Agra—for those specialising in wireless, 
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After passing through all these four stages ап armament artificer 
was ready to be posted to a unit. The main difference between an 
Indian armament artificer and the IEME VCO (workshop) was that 
whereas the former was a technical expert, and an engineer specialist, 
the latter (VCO workshop) was supposed to be a sort of supervisor in a 
' workshop, doing administrative duties, having some experience as a 
tradesman but not as a specialist. 

In September 1943, courses of four months' duration for British 
armament artificers on artillery instruments, radio and wireless commen- 
ced at 4 ТЕМЕ Training Centre, Kirkee. In the following month, 
courses of six months’ duration for armament  artificers (vehicles) 
commenced at 5 IEME Training Centre, Ahmednagar. This training 
for British armament artificers ceased on the introduction of the trade of 
leading artisan staff sergeant. 

The commencement of the more comprehensive courses for Indian 
armament artificers was delayed by the difficulty experienced in obtain- 
ing a suitable site for a training centre at which to carry out Stage 1 of the 
training. Efforts made to meet the requirement in established Indian 
universities and colleges were not successful, and it eventually became 
necessary to commence training in the 4th echelon IEME workshop at 
Chaklala using equipment and accommodation which had been used for 
training civilian apprentices. From this workshop 9 IEME "Training 
Centre, Chaklala, was formed. 

The first course for Stage I commenced in February 1944, and in 
January of the following year the first course for Stage IIT commenced 
at 3 IEME Training Centre, Katni; and in April 1945 the following 
Stage IV courses commenced :— 

(а) Artillery, field 


(b) Artillery, anti-aircraft | At 4 IEME Training 

(с) Instruments, field Centre Kirkee 

(d) Instruments, anti-aircraft } 

(e) Vehicles  . : 5 IEME Training 
Centre Ahmednagar 

(f) Wireless I0 IEME Training 


Í Centre Agra. 
By October 1945, 90 Indian armament artificers had been trained, 
and 407 were under training in various stages. 


Craftsmen 


Craftsmen were the rank and file of the corps. In the beginning 
about one quarter of the recruits entering the ranks of the newly formed 
IEME came direct from recruiting offices. The remaining craftsmen 
came from Civmil Training Centres. Majority of these were class III 
tradesmen and the remainder were improvers, 
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The Civmil Training Centres were'organised and run by the 
Department of Labour of the Government of India, for the training of 
enrolled personnel as tradesmen for the Army, the Navy and the Air Force 
of India. The trainees were housed, clothed, fed and trained, for periods 
varying according to trades, from 26 to 56 weeks. 

It was decided at this time that all trainees for the Army would 
come through Civmil Centres and that a new standard of trade tests 
would be used under the careful supervision of permanently convened 
Trade Testing panels. For example, the existing test for fitting was 
a test on a standard piece of work and trainees inevitably concentrated 
solely on the set piece. Under the new scheme, therefore, test pieces 
were varied and one of a number of alternatives chosen at the proper 
time by the testing officer. In addition, a maximum of fifty oral 
questions, as a part of the complete test, ensured a wider basic knowledge 
by successful trainees. The effect of the revised test procedure was soon 
visible in better results. 

Another feature of the revised system was that all trainees in 
ТЕМЕ training centres were given some рау, on the principle of “earn 
while you learn". This proved a great incentive to the trainees, who 
could look forward to some financial gain while they completed their 
syllabus. . | 
It was almost impossible, however, to train personnel in the various 
languages of India ; at one time thirteen languages had to be considered. 
The Adjutant General was, therefore, requested to limit trainees to 
four languages viz., Malayalam, Urdu, Telegu and Bengeali which types 
were then considered by the Controller of Technical Training to provide 
generally the most proficient artificers. This policy was later subjected 
to various changes. 

Later, with the collaboration of the Department of Labour and 
the Engineer-in-Chief ’s Branch permanent Trade Testing panels were 
formed in Civmil Centres under the chairmanship of army officers. 
Comprehensive trade tests in amplification of the official regulations 
for Indian Tradesmen (Provisional) 1942 were prepared for use by these 
panels. The Department of Labour also undertook a complete review 
and revision of Civmil training which was later reflected in the improved 
quality of out-turn. 


Recruit Training 

In IEME training centres, recruits underwent (with certain 
exceptions) a comprehensive course of specially phased military and 
technical training. The duration of recruit training varied from 
18 to 34 weeks, comprising :— 

(2) 10 weeks of military training in 1 ТЕМЕ Training Centre, 
accarding to a syllabus based on the “Training Directive— Basic Military 
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Training of the Recruit of the Corps and Services of the Indian Army 
(1944)"—included general and specialist educational training and the 
official Urdu language, hygiene and sanitation in addition to the normal 
weapon and field training. All recruits fired, in addition, the light 
machine gun and machine carbine. 

(6) Technical training for an aggregate of 8 weeks for ancillary 
tradesmen and 24 weeks for armourers, electricians and fitters. 

Exceptions to the above were made in the case of instrument 
mechanics, radio mechanics and certain ancillary tradesmen such as 
electro-plater, precision grinder, patternmaker, push-cycle repairer, 
machinist etc. whose- numbers were too small to warrant trade 
training in ТЕМЕ training centres. These tradesmen underwent 
10 weeks’ military training in IEME training centres but technical 
training was carried out either in Command Workshops or in Civmil 
Centres. 

Post-recruit training: Selected electricians and fitters were 
trained and remustered as specialist tradesmen vig., electricians (АҒУ) 
or wireless mechanics, fitters (AFV) and fitters (armament) respectively. 
These tradesmen together with attested improver-grade radio and 
wireless mechanics, and instrument mechanics requiring specialist 
equipment training to qualify for sub-trade classification, were posted 
on completion of the recruit training as ‘reinforcements under training’ 
for the necessary instruction on special courses at ТЕМЕ training 
centres. 

Whenever the number of personnel of a particular trade rendered 
training in centres uneconomical, the tradesmen were posted, on 
completion of basic military training, to static ТЕМЕ workshops, also 
as reinforcements under training, for special courses on appropriate military 
equipment for about 3 months until adjudged proficient by the officer 
commanding. 

Post-basic training: After completion of basic training (that is, 
recruit training) and post recruit training recruits were posted either to 
static ТЕМЕ units, training divisions or mobile ТЕМЕ units under 
raising. 

Only a small number were posted to static IEME units and these 
were either medically unfit for other units or required for special projects. 
Personnel posted to training divisions were destined to become reinforce- 
ments and underwent 8 weeks’ post-basic training. Personnel posted to 
mobile IEME units under raising underwent post-basic training which 
was part of the training and raising programme at 7 IEME Training 
Centre, Shahjahanpur. Training was organised and controlled by the 
training centre staff assisted by officers and NCOs of the unit under 
raising. A balance between military and technical training was care- 
fully maintained, 
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Drivers 
Training of recruit mechanical-transport drivers for the ТЕМЕ: 
was a responsibility of the RIASC but from 1 February 1945 No. 2 
Mechanical Transport Training Centre RIASC was transferred to the 
ТЕМЕ and re-designated “12 ТЕМЕ Training Centre Harihar."14 
The ТЕМЕ then undertook recruit-driver training and a new 
syllabus was prepared to enable considerably more instruction to be 
given in military training subjects and actual driving of vehicles than 
had previously been possible by the RIASC.15 
The course was therefore expanded from 24 weeks to 36 weeks, each 
recruit spending 240 hours per course at the Wheel before passing out 
of the training centre. This was an increase of 100 hours driving, over 
previous courses. Another important feature of the training was 
jungle camping extending over the last few weeks of the course when 
advanced driving, fieldcraft and jungle training were developed under 
realistic conditions. Originally the intention was to extend camp 
training over the last six weeks of the course but this could not be 
achieved till July 1945 owing to the non-availability of a suitable site.?* 


Training of Non-IEME Personnel 


The IEME organisation was also utilized for the training of about 
4,500 technical personnel of other military arms and services and Indian 
States and Provincial Police Forces. Some of these were given specially- 
arranged courses of instruction while others attended existing courses of 
instruction alongside IEME personnel. An indication of the type of 
training provided is given by the following table of training output for 
the year ending 1 August 1945 :— 


Infantry 

Armourers on small arms T X Й Е 412 
Artillery 

Fitters on armaments ie ex 2% 223 
Signals . 

88 on instruments : 71 оп wireless xa РЕ 159 
Armoured Corps | 

On vehicles ety ва "T T 146 
Engineers 

On vehicles e EUM os xs 34 





14. бес 1A0/242/45 p. 155. 

15. The actual number of hours to be spent on the wheel was increased from 140 hours 
to 240 hours which a driver had to complete before passing out. For furiher 
details sec “ТЕМЕ Notes" Vol. III (1945) p. 48. 

16. For a detailed analysis of the courses, see “Directive for the Training of the Recruit 
Driver of the Corps of ТЕМЕ” issued by General Staff. 
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RIASC 

On vehicles ss -— 4% iu 187 
IAOC | | 

On vehicles к zé pä ex 121 
Indian States Forces and AF(I) 

25 on vehicles ; 111 on small arms pi Pi 136 
Police | i 

On vehicles T 5 "m Ss 17 

Toran (Aug. 44 to Aug. 45) .. Ж .. 1435 





Provision of Instructors 

In the early days after the formation of the IEME, difficulty 
was experienced in selecting suitable instructors for posting to training 
centres, То facilitate selection, particulars of instructor capabilities 
were introduced into the standard system of classification of students on 
completion of courses. In addition units were instructed to keep a 
record of personnel suitable to hold instructor appointments to be 
called for through departmental channels. The commandants of ТЕМЕ 
training centres were instructed to maintain rolls of prospective instruc- 
tors among trainees passing through these centres with a view to filling 
further vacancies in training centres. А periodical check on other arms 
and services was also found useful. Retrenchment, particularly in the 
Infantry, sometimes enabled V COs and Indian NCOs to be obtained for 
regimental duties in training centres. 


Provision of Equipment 


Continuous difficulty was experienced in obtaining equipment 
for training centres of the IEME. Even towards the end of 1944, the 
supply position in regard to tools and plant for 1, 2, 3, and 7 IEME 
Training Centres was still most unsatisfactory and special measures had 
to be taken to progress supply and manufacture certain items in IEME 
workshops.. For example, out of a total of nearly 1,845 special Ford 
and Chevrolet vehicle tools demanded for 2 ТЕМЕ Training Centre, 
only 28% could be issued. The remaining 1,327 tools (nearly 72%) 


were not available and manufacture had to be undertaken wherever 
possible. 


CHAPTER XVIII 
ТЕМЕ IN COMBINED OPERATIONS 


The responsibilities of the IEME in Combined Operations differ 
from those in the field only in such special aspects as the waterproofing 
of equipment and the recovery of vehicles from the water and beaches, 
Moreover, limitations of shipping and craft, and the difficulties of landing 
and maintaining the force in the early stages of the operation impose 
restrictions on the normal procedure of repair and recovery for which 
special provision had to be made. Also in view of the fact that assault 
and follow-up formations land on reduced scales with only essential 
vehicles and equipment, and that no replacements are immediately 
available it is important that adequate repair and recovery facilities 
should be available so as to maintain, in the early stages, the vehicles 
and equipment landed. 

The basic formation in an assault landing was the assault brigade 
group. Such groups were normally to include :— 

(а) the brigade light aid detachment (LAD), 

(b) the LADs attached to any field or tank regiments placed 
under command, 

(c) the combined first and second echelon workshops permanently 
attached to units forming part of the brigade group ¢.g., 
the workshops attached to an anti-aircraft regiment or a 
general transport company, 

(d) second echelon workshops placed under command as 
required for the maintenance of the brigade group, e.g. | 
an infantry workshop company and a section of a tank 
workshop company, and 

(е) elements of recovery companies placed under command as 

| required. 

When the force was greater than one brigade group, the infantry 
and tank workshop companies were to be co-ordinated by, or kept under 
command of, the CIEME of the division or tank brigade so that the EME 
plan might be implemented according to the tactical situation while retai- 
ning flexibility. Similarly it was laid down that on operations in which 
corps or lines of communication units were employed, the workshops 
attached to these formations might be landed early in support of lower 
formations, but these were to revert to their normal role as soon as possible. 

During the earlier stages of assault, the recovery and repair on 
and near the beaches was naturally to be considered of primary impor- 
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tance, relatively little being possible in the rest of the area within the 
covering position. With the progress of the assault inland, additional 
repair and recovery facilities would be required in the beach maintenance 
area and the forward areas. Echelons of repair were then to be establish- 
ed to conform to normal field procedure. 


UNITS 


The following types of units were to be kept ready for employment 
in combined operations :— 
(i) Beach group workshops, 
(ii) IEME field force units, 
(iti) Special recovery units of navy and airforce for co-opera- 
tion with ТЕМЕ. 


Planning and Preparations 


During the period of planning and preparation for combined 
operations, the waterproofiing of equipment and the landing of vehicles 
from craft and over the beaches involved certain factors not normally 
encountered in land operations. Detailed instructions were therefore 
issued prescribing the normal procedure for waterproofing A & B 
vehicles and equipments. Materials for waterproofiing were provided 
at the concentration area only and the static EME waterproofiing 
organisation supervised the work at the marshalling and port of em- 
barkation area. Formation EME provided inspection personnel in the 
concentration area and the senior EME officer was responsible for 
supervision of dewaterproofüng of equipment in the beach transit areas 
and assembly areas on the other side. Airforce vehicles were water- 
proofed under airforce arrangements, the method being the same as in 
the army.? . 

Combined operations were never seriously considered in India 
during the early years of the Second World War. It was only after 
the beginning of the Japanese war that the possibility of combined opera- 
tions in ог by India Command, was visualised. · A very small beginning 
for combined operations as such was made by the Southern Army, when 
it formed a small Combined Training Centre (C.T.C.) at Kharakvasla 
near Poona, in January 1942. Almost immediately afterwards the Chiefs 
of Staff approved the appointment of a small inter-services committee 





1. For details see Combined Operations Pamphlet No. 41С. See also Appendix 
XXII. 

2. It should be noted that the army nomenclature of “A” for armoured fighting 
vehicles and “В” for the remainder does not apply to the airforce for whom “A” 
indicates vehicles for which a driver is allotted on the establishment and “B” those 


for which no specific driver is provided. See Combined Operations Pamphlet 
No. 41 B of 1945 (IEME). 
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to be known as Advisers Combined Operations. The committee’s ac- 
tivities were, however, confined to New Delhi and its directive provided 
.that it should advise all services and Force Commanders in planning 
and training for combined operations and maintain liaison with the 
authorities in the United Kingdom, Middle East and elsewhere. 

In December 1942, work was begun on the second CTC at Madh 
island near Bombay, and a Combined Operations Force Headquarters 
was opened at Bombay to co-ordinate and supervise combined opera- 
tions training. Early in 1943, the 29th Infantry Brigade (of the 36th 
Indian Division) and Royal Navy Force “G”, which had been resting in 
South Africa after the Madagascar operation, arrived in India and were 
located in the Bombay area. Аз these had some experience of combined 
operations they were used for combined operations training and planning. 

By this time Japan had completely overrun the Far East and was 
threatening India also. It was evident that an immense war effort would 
be needed to avert the danger, and that every possible means of 
defeating the Japanese will have to be adopted. Consequently Advisers 
Combined Operations Committee was reorganised in New Delhi and. 
renamed Directorate of Combined Operations (India) consisting of a 
Director and three service advisers and staff. 

From April 1943 onwards, when the Indian Expeditionary Force. 
was formed to carry out a large-scale combined operation against the 
Japanese held territory in Burma towards the end of the year, the problem 
of planning and training for such operations was more seriously tackled. 
As a result five Indian beach groups were formed, in the middle of 1943, 
known as 41, 42, 43, 44 and 45 Indian Beach Groups. Although a great 
deal of information‘ was available at this time as a result of the training 
and operations in the United Kingdom and the Middle East, this in- 
formation was not widely disseminated in India, where little or no work 
had been done, apart from the formation of the beach groups described 
above. The only forces trained in combined operations were the 36th — 
Indian Division, 2nd Division and Royal Navy Force ‘G’, 

The portion of the Indian Expenditionary Force which was located 
in Bombay was absorbed into XX XIII Indian Corps and with Royal 
Navy Force ‘СР became responsible for all combined operations training. 


Waterproofing 


As far as IEME is concerned, a Combined Operations Pamphlet 
(IEME) was prepared, under the direction of the Master General of 
8. File No. 601/8170/H. 

4. All the data available at this time were the reports and publications from England 
dealing in many cases with equipment different from that in use by the Indian 
Army and advocating the use of special material not available here. See ТЕМЕ 
Notes Vol. 1, p. 7. 
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the Ordnance containing a summary of available information. This 
was published as a secret document in May 1943. Between May and 
July, the Deputy Director Mechanical Engineering of the Indian Ex. 
peditionary Force carried out experiments and training at the Combined 
‚ Training Centre, Madh Island, in the waterproofing of A and B vehicles 
and other stores, using personnel of his force who had taken part in the 
Middle East and Madagascar campaigns. The Director of Combined 
Operations carried out similar work but mainly on А vehicles, and the 
Director of Mechanization, minor experiments on B vehicles, based on 
routine information forwarded from the War Office and the Middle 
East. 

Small quantities of software materials were available during this 
period, including certain special materials imported from the United 
Kingdom and the Middle East and a variety of substitute indigenous 
compounds manufactured on a small scale from formulas developed in 
the Middle East and India. In addition, a few *mock-up' hardware 
sets for А vehicles were manufactured locally on various indigenous and 
foreign designs. 

In July 1943, when further planning for the proposed operation 
enabled the waterproofing commitment to be better appreciated, it was 
decided that the Director of Mechanical Engineering would be res- 
ponsible for (a) the preparation and publication of all waterproofing 
instructions, (b) the supervision of all unit-waterproofing of B vehicles, 
and (c) the waterproofing of all A vehicles, armaments, and scientific 
stores for the proposed operation. 

The technical sections of the Directorate of Mechanical Engineer- 
ing at General Headquarters tackled the immense task energetically 
and with the help of engineers who had taken part in the Madagascar 
landing, commenced to develop waterproofing methods and materials 
capable of being used in India. Technical reports on the landings in 
Sicily and Italy were also scrutinised and all information of value was 
extracted to serve as а guide for all experimental and development 
work. 

At the same time the DME was required to advise the Director of 
Ordnance Services on certain stores matters. Accordingly a EME 
liaison-officer was appointed to correlate the activities of the Deputy 
Director of Mechanical Engineering (IEF) and the Director of Combined 
Operations personnel at No. 1 СТС, Madh Island, 603 Command IEME 
Workshops Bombay, and experimental work in the vicinity. By mid- 
July 1943, work at these establishments had progressed far enough for 
the preparation of draft waterproofing instructions for a few commonly 
used A and B vehicles and a small variety of scientific and optical instru- 


ments. ‘The Director of Mechanisation ceased all work on waterproofiríg 
at this time. f 


ТЕМЕ IN COMBINED OPERATIONS 299 


The policy adopted in General Headquarters at this time was 
that each relevant technical section of the Mechanical Engineering 
Directorate would prepare waterproofing instructions for the particular 
equipments with which it was concerned, on rough drafts supplied 
by the DME liaison-officer at Combined Training Centre, and 
other available data. In order to meet anticipated operational 
requirements, arrangements were also made for the early supply 
of large quantities of A and B vehicles software by direct import 
from the United Kingdom and by indigenous manufacture. Large 
quantities of indigenous A vehicle weldware and hardware were also 
manufactured. In addition, some complete kits for Sherman V to 
U.S.A. specification, considered unsatisfactory in other theatres, were 
obtained. 

Trials and experiments continued at Combined Training 
Centre, Madh Island, and the neighbouring establishments. In parti- 
cular, a small centre for trials, experiments and preparation of draft 
technical instructions was formed at 603 Combined IEME Workshops 
Bombay. This centre was controlled directly by the Director of Me-. 
chanical Engineering. Їп November 1943, training in waterproofing 
commenced at the IEME Armoured Fighting Vehicles Repair and 
Recovery Training Centre, Ahmednagar. Meanwhile, in October 
1943, the South-East Asia Command had been formed. With its for- 
mation and with the crystallisation of policy for the conduct of war 
against Japan, it became obvious that the overall theatre strategy would 
include more and more amphibious assaults against the Japanese ex- 
tended line of communication. In view of this the Directorate of 
Combined Operations was further reorganised with increased staff and 
added responsibilities and included among others the trial and develop- 
ment of special equipment for combined operations and the initiating 
of recommendations for its provision. 


Severe Tests 


The first fruits of their labours were seen in the Directorate of 
Mechanical Engineering (1) Technical Instructions, waterproofing 
series, the first of which appeared in October, just three months after 
the project was taken in hand. Guns, tanks, lorries, and optical ins- 
truments were waterproofed, step by step, tested and retested, the 
vehicles being driven through several feet of surf for periods greatly ex- 
ceeding those expected during an invasion. Even the jeep was made 
to go under water until only the top of the windscreen could be seen 
and the engine was deliberately stopped, and restarted ten minutes later ! 
Every failure represented a lesson learnt, and the cause having been as- 
certained, subsequent instructions were drafted to eliminate the possi- 
bility of failure. 
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New Materials 


It is obvious that one cannot prepare accurate instructions on 
waterproofing from an office in New Delhi, yet this preparation was the 
responsibility of the Director of Mechanical Engineering. This was 
made possible by instituting regular visits by senior Electrical and 
Mechanical Engineers of the D.M.E’s technical staff at General Head- 
quarters to the Combined Training Centre, with its adjacent IEME 
Workshops, where all development work on waterproofing was carried 
out under conditions of great secrecy. New materials, indigenous to 
India, were tried, and many of them used with great success. Sheet 
metal chutes and cowls to extend air intakes on vehicles almost complete- 
ly under water were designed on the spot, and plywood “mock-ups” 
constructed, later to be copied in welded steel by IEME craftsmen, and 
finally tested before preparing working drawings to be sent to the Supply 
Department for mass production. 

Instructions were drafted in General Headquarters and an advance 
copy sent by courier to a secret destination on the coast, where the gun 
or tank or Radar concerned was completely waterproofed by I.E.M.E. 
personnel, and the draft instruction amended, if necessary. A severe 
test followed to prove the efficacy of the waterproofing and the draft 
was rushed back to New Delhi and, in a few hours, thousands of copies 
were printed and despatched to Armies and Commands. A point of 
interest in this connection is that Australian Army Headquarters asked 
for copies of these waterproofing instructions, and this request was met 
by a special distribution by air to Australia.5 


The First Operation 


Meanwhile, November 1943 saw the first operation in this theatre 
in which waterproofed vehicles took part. This was an unopposed land- 
ing in friendly territory in Burma of a regiment equipped with Lee/Grant 
tanks and Valentine Bridge layers which had been waterproofed in 
India according to D.M.E. (I) Technical Instructions using material 
mainly designed and manufactured in India. 


The Waterproofing Committee (India) 


Towards the end of 1943 the role of the IEF changed and finally 
the formation was disbanded. It then became unnecessary to allot 
a high priority to development and training in waterproofing. How- | 
ever, the experience had shown clearly that waterproofing was a very 
large commitment of the IEME. It was also realised at General Head- 
quarters that waterproofing with its wide application to all branches of 
the army and air force, required very close liaison and central control 








5. ТЕМЕ Notes, Vol. one, p. 7, (1944). 
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of technical details, supply of materials, training organistion at the 
embarkation ports etc. Accordingly, special steps were taken to investi- 
gate and co-ordinate the problem. А Waterproofing Committee 
(India) was established comprising representatives of all branches of 
the army and air force concerned under the Chairmanship of the 
DGMO(A). 


Section ME 12 Established 


The first meeting of the committee was held on 16 December 
1943 at General Headquarters in New Delhi. On 12 January 1944 
a new section (ME 12) of the Mechanical Engineering Directorate was 
formed to deal with the technical side of the problem from the electrical 
and mechanical engineering angle. This section controlled experi- 
ments in waterproofing, the selection and distribution of materials and 
was also responsible for the issue of technical instructions on all aspects 
of waterproofing. 

By this time, DME(I) Technical Instructions (Waterproofing) 
had been issued for :— 

(a) General Subjects: including driving instructions, descrip- 
tions of materials, methods of application of the materials, 
methods of manufacture of various indigenous substitute. 
materials, and the duties of Ship Maintenance Parties. 

(b) В Vehicles: detailed instructions on wading in 3'-0"4- 
1'-6" wave for six G.S. Vehicles in common use. 

(c) A Vehicles: detailed instructions on wading in 6'-0" + 
1'-6" wave, of Lee Grant and Sherman V ; and on wading 
in 3'-0" -- 1'-6" wave of Valentine tanks and Valentine 
Bridgelayers. 

(d) Artillery Equipments: detailed instructions on wading in 
3-0” + 1'-6" wave for nine artillery equipments іп 
common use. , 

(е) Instruments: detailed instructions оп the waterproofing 
of twenty-seven commonly used instruments. 

In addition, trials, experiments and draft instructions were in 
various stages of completion for a wide variety of vehicles and equip- 
ment. The waterproofing instructions were very widely distributed 
to give all Electrical and Mechanical Engineers serving in India an 
opportunity to see what was going on and to keep themselves “ап fait" 
with the latest developments. This no, doubt, helped considerably to 
make the IEME personnel waterproof-minded. 


Waterproofing Difficulties 


Beach surface and gradients limited the types of equipment that 
could be landed and together with the condition of roads and bridges 
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behind the beaches had to be considered in forming the recovery plans, 
The duration and depth of wade which vehicles and equipment, such аз 
artillery for example, were required to withstand depended on beach 
‘gradients and the landing craft employed. Both these factors had, 
therefore, considerable influence on the planning for waterproofing 
carried out long before any operation was mounted, and had to be kept 
in view while determining the standard of proofing against depth and 
duration of wades while planning. But the problem was complicated 
by the fact that the place to be assaulted was often changed owing to 
the rapidly changing military position in Burma during 1944-45. 

In respect of telecommunication equipment it had been necessary 
to develop original methods of waterproofing as practically no informa- 
tion from other theatres was available. Where necessary, the methods 
adopted allowed for the uninterrupted use of the equipment, for example 
mine detectors and certain wireless sets while waterproofed. For porta- 
ble items of signal equipment too, a completely new range of waterproof 
bags had been developed and manufactured. The difficulties of develop- 
ment and design of these bags were typical of conditions in India at the 
time ; and an entirely original approach to the problem was necessary. 
A variety of indigenous fabrics were available but a waterproof textile 
material possessing the essential properties of strength and lightness, 
could not be obtained. The bags were eventually made in units of 
three ; consisting of an inner bag of coarse canvas, effectively padding 
sharp projections on the equipment, an.intermediate bag of thin oil-skin 
material preventing ingress of water, and an outer bag of strong par- 
tially waterproof canvas protecting the intermediate oil-skin bag from 
damage during handling, storage, or use of the equipment, in the 
waterproofed condition. 

In the case of complete Radar and Signal Installations contained 
in vehicles or trailer cabins, improved methods of sealing the cabin 
bodies had been developed. For the smaller units such as Radar AA 
No. 1 Mk. 2, Radar CD No 1 Mk. 4 and Radar AA No. 4 Mk. 3(V) 
this was accomplished by the use of indigenous software materials. For 
the larger units such as Radar No. 3 Mk. 2 an entirely original method, 
utilizing a hardware set, built up from thin gauge mild steel sheets which 
could be assembled to form a false bottom, was adopted. This method 
was subsequently used, with very minor amendments in 1945, by the 
Directorate of Mechanical Engineering (War Office) as the standard 
All Theatre method for the Radar AA No. 3 Mk. 2. 

Indigenous substitutes had been developed for all hardware and 
software materials in use at that time in the United Kingdom, except 
for W.D. Pressure Plastic. Stocks of these indigenous substitutes suffi- 
cient for proposed operations had been accumulated. A new and highly 
satisfactory software material, known as Colaba Luting (named. after 
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the location of the ТЕМЕ workshop in which it was first made) was 
specially developed for the sealing of optical and other scientific instru- 
ments. The luting was easily manufacturable in any unit from indi- 
genous materials which were in fairly good supply. These consisted of 
resin, mineral jelly and beeswax mixed molten in a proportion of 4; 1: 4 
by weight. It required to be heated to the molten stage before use and 
could then be applied by means of a V-shaped wooden spatula. A 
special applicator was designed and manufactured for use in units where 
large quantities of instruments had to be sealed. This consisted of a 
hand tool containing an adequate reservoir of luting which was kept at 
desired temperature during use by means of an internal electric heating 
element. A valve under the control of the operator allowed the fluid 
luting to be applied to the work through a special nozzle. The necessary 
heating current was obtainable from normal vehicle battery. 

The manufacture of these substitute materials (especially for A 
vehicle hardware) in quantity in India was only possible after much trial 
and research by the ТЕМЕ. In view of the acute shortage of suitable 
materials and manufacturing capacity, a very considerable effort was 
required of all concerned. Full advantage was of course taken of all 
available data from the United Kingdom, middle east and the United 
States Armed Forces and previous experimental work on the subject ; 
in particular the knowledge gained by Middle East authorities in the in- 
vasion of Sicily was of great value.6 An officer from the Middle 
East had been loaned to India during the last few months of 1943 and a 
few officers and British other ranks from India had attended courses 
in the Middle East. 

In India, the preliminary work by the Director of Combined 
Operations and the Deputy Director of Mechanical Engineering (IEF) 
also proved to be of great assistance but it must be emphasised that 
when the Director of Mechanical Engineering assumed control in June 
1943, very little beyond the purely experimental stage had actually been 
accomplished in India. 


All-India Policy 


With the formation of the Waterproofing Committee and the Water- 
proofing Section MG/ME-13 (later redesignated ME-12) the wider 
aspects of the subject received detailed attention. In December 1943 
the War Office intimated that General Staff policy in the United King- 
dom had changed and the wading depth now required for vehicles was 





6. IEME Notes Vol. I, p. 29. 

7. МЕ 13 was responsible for supervision of trials and experiments and subsequent 
preparation of waterproofing instructions for А & B vehicles, Armaments, General 
Stores, Instruments, Scientific Stores, Radar equipment, Line Communication and 
Wireless equipment, 
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4'-0" + 1’-6" waves for six minutes. This requirement was accepted 
for India. 

Prior to this date, during the months of November and December, 
some experimental work had been carried out in the use of a material 
known as Asbestos Compound which was being used in the United 
Kingdom. This compound simplified the task of waterproofing B 
vehicles, considerably. Unfortunately the material was in very short 
supply and the United Kingdom manufacturing capacity was absorbed 
in preparation for Allied landings on the continent of Europe. The 
question of manufacture in India of this material and also W.D. 
Pressure Plastic was fully investigated and found impracticable. 

The increased wading depths accepted by General Staff, India, 
rendered the substitute indigenous materials unsuitable for B vehicles, 
and it was then decided to adopt U.K. produced materials. In 
December 1943, a first supply of 7000 B vehicle kits for 4-ft. wading with 
the new Asbestos Compound was received. Manufacture of indigenous 
substitutes was discontinued. Experiments and trials at Madh Island 
were also discontinued. 

The new section (ME 13 of MGO Branch) at General Headquarters 
was composed of two officers with a small clerical staff. Another two 
officers with a small staff of British and Indian other ranks were attached 
to 603 Combined IEME Workshops Bombay to carry out trials and ex- 
periments under direct control by General Headquarters. In accor- 
dance with the policy of adopting U.K. produced materials for the in- 
creased wading depth, work previously completed had to be revised and 
the preparation of a new series of B vehicles Waterproofing Insrtuctions 
was commenced. At the same time Section ME-13 concerned itself 
with the all-India Waterproofing Organisation and generally correlated 
all GHO work on waterproofing. 

Data from all possible sources were collected by the section and a 
comprehensive library of information on waterproofing built up. From 
this time onwards General Headquarters received copies of all Water- 
proofing Instructions published by the United Kingdom and continu- 
ously maintained close liaison with the authorities there. 

In April 1944 a DME(I) Waterproofing General Instruction was 
published, which clearly laid down the policy for waterproofing for 
combined operations. Іп brief, this instruction made DME(I) 
Technical Instructions the sole authority on this subject for the forces 
in India. Units were made responsible for the waterproofing of all 
unit equipment, with the exception of the B vehicles to be employed in 
the assault-landing phase. 'The EME was fully responsible for these 
vehicles and also for reserve А and B vehicles; in addition, IEME 
undertook the supervision of all waterproofing, and the actual provision 
of Ship Maintenance Parties. 
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The Static ТЕМЕ Waterproofing Organisation 


To meet the Electrical and Mechanical Engineering commitment, 
a special Static R/IEME waterproofing. organisation was formed (See 
Appendix XXII) to:— 
(а) carry out complete waterproofing of assault B vehicles and 
Reserve А and B vehicles, 
(b) assist and supervise units in the waterproofing of A and B. 
vehicles, and : 
(с) to carry out repairs and recovery, as necessary, during 
` mounting and embarkation movements. 
This policy with minor alterations remained in operation until 
24 May 1945. It is of interest to note also that the Royal Air Force 
agreed to accept DME(I) Technical Instructions (Waterproofing) for 
all except specialist vehicles. 


A Waterproofing Festival 


At the end of April 1944, a large demonstration was arranged by. 
Southern Army to show exactly how far waterproofing of equipment had 
progressed in India under both the old and new methods. This exhibition 
was well attended and did much to dispel an impression, then current, 
that waterproofing was a spectacular stunt, of interest to a few specialists 
only. 


Changes in Technique 


During the first few months of 1944, it became apparent that na 
further supplies of materials might be expected from the United Kingdom 
until after the Allied landing in Europe. It became evident also that 
changes in technique and materials might be expected. For this reason, 
few new instructions were published, it being desired to keep Indian 
practice as similar to the U.K. practice as possible. Limited training 
continued in the ТЕМЕ Repair and Recovery Training Centre at 
Ahmednagar, in EME units and also in various training establishments 
under the Director of Military Training. 

The small establishment which had been maintained at 603 ТЕМЕ 
Combined Workshops for trials and experiments was disbanded and the 
EME Section at General Headquarters fully implemented by June 1944. 

Work proceeded on the preparation of draft instructions for A 
and B vehicles and equipment, in a form suitable for publication, if and 
when required. These were based on available information, but care 
was taken to conform to known practice in the United Kingdom as much 
as possible. Further research into the indigenous manufacture of the 
U.K. pattern waterproofing stores was undertaken but due to lack of 
manufacturing capacity it met with little success, except in the case of 


waterproofing bags, 
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After the successful Allied landings in Europe in June, the 
manufacturing capacity and the existing large staff in the United 
Kingdom were able to give more attention to the waterprofing require- 
ments of the Far East and embarked on a new programme especially 
for this theatre. New methods and materials were introduced, 
Greater wading depths were envisaged. Since India was wholly 
dependent on the United Kingdom for materials, this automatically 
made it impossible for her to go ahead with the preparation of instructions 
because the new methods and materials made all the existing information 
obsolete. 

This policy of changing materials and methods was unfortunate 
in its results in India. It meant, in effect, that very little general training 
on an all-India basis could proceed until the new materials and methods 
were decided. Soon after the Allied landings in Europe, full particulars 
became available in India of methods and materials used in those 
landings and if materials could have been standardised and supplied, 
DME(I) Technical Instructions could have been issued and training 
continued efficiently. 


Further Minor Operations 


In July 1944 an operational requirement arose which made it 
necessary to prepare a DME (I) Technical Instruction for 6’—0"+ 
'—6" wading of the Sherman V tanks, utilizing kits of United States 
of America pattern, the only kits then available. Subsequently a 
number of these tanks made a beach landing in friendly territory in 
Burma. 
At the same time a number of Lee Grant and Valentine tanks, 
waterproofed to the original Indian Technical Instructions using 
indigenous material, were also landed. 


Change of Responsibility 


In September 1944, the War Office advised General Headquarters 
(1) officially that previous provision action taken to obtain waterproofing 
materials by India was cancelled and that in future the War Office 
would estimate and despatch India’s requirements ; also that all DME 
(War office) Waterproofing Instructions were to be republished to suit 
Far Eastern conditions. This confirmed the anticipated policy in 


India that little could be done until the new materials and methods 
were definitely decided. 


Revised Requirements 


In October 1944, as a result of staff discussions between the War 
Office, Combined Operations Headquarters London, SACSEA and 
SEAC, the wading requirement for this theatre was amended from 
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4'-0"--1'-6^ wave for 6 minutes to 5'-0".-1'-6" wave for 6 minutes 
for B vehicles and associated equipment. The wading requirement for 
A vehicles remained unchanged at 6’-0”-|- 1-6” for 6 minutes. The 
War Office had previously intimated (in September) that instructions 
applicable to all theatres were being prepared in the United Kingdom 
and that these new instructions would be based on new materials and 
new technique especially introduced for all theatres. 

This decision was examined at General Headquarters (I) by the 
DME. Discussions between sections concerned, particularly as to 
whether the United Kingdom publications should be adopted for this 
theatre, thus making the preparation and printing of DME(I) Technical 
Instructions (Waterproofing) unnecessary. It was decided to continue 
to publish these DME(I) Technical Instructions for all equipments 
and stores as before, based as closely as possible on the United 
Kingdom Instructions. A special system was adopted in the case 
of A vehicles whereby the  Chilwell Catalogue prepared in the 
United Kingdom would be authorised for use in India by means 
of DME(I) Technical Instructions which would also serve as an 
index to all amendments of the United Kingdom and Indian origin, 
and to essential pre-waterproofing modifications, such as fitting of 
weldware. 

Indian amendments were necessary in each case, as apart from 
minor difference in Indian procedure, e.g., the provision in India of 
test tanks in the port of embarkation areas, instead of reliance on natural 
test facilities in the concentration area as was the United Kingdom 
practice. The Chilwell Catalogue contained references to the United 
Kingdom publications and authorities which did not exist in this theatre. 
In particular, it referred to certain essential pre-waterproofing DME 
(War Office) Modification Circulars not available here. The essential 
modifications were therefore authorised by the Waterproofing Section 
of the EME Directorate at General Headquarters (I). The position 
as it finally emerged was as follows’ :— | 

j 1. Design—the responsibility for the design of waterproofing 
equipment rested primarily with the authorities in the 
United Kingdom. 
2. Тһе acceptance or modification of this equipment and the 
preparation of technical instructions for use by forces using 
India as a main base were the responsibilities of the Director 
of Mechanical Engineering (India). 
3. The responsibility for waterproofing of vehicles and equip- 
ment was a unit responsibility supervised and assisted as 
necessary by EME personnel. 


8. Combined Operations Pamphlet No. 41 C (Waterproofing of Vehicles and 
Equipment) July, 1945. 
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4. For operations mounted in India, the tasks of supervision 
and assistance were carried out by static EME units. 
Arrangements were made by the command in which the 
marshalling and port of embarkation areas were located. 

5. Formation EME provided inspection personnel їп the 
concentration area. _ ү 

6. For A vehicles any modifications necessary before water- 
proofing were notified under DME(I) Technical Instructions 
and EME units or formations were responsible for carrying 
out these modifications before waterproofing could start. 

7. Ship-maintenance parties required to maintain water- 
proofing measures during the sea voyage were provided by 
IEME from the fourth echelon EME workshops of the 
force concerned. The parties were allotted to all major 
landing craft and М.Т. Store Shops. 


India's Dependence on the United Kingdom 


The production of DME(I) Technical Instructons (Waterproofing) 
now became conditional on (a) the receipt of a War Office all-theatre 
Instruction, and (5) the receipt of the necessary materials in India, 
because of the complete lack of any proper establishment in this 
-country for carrying out of trials and experiments and the rapid rate 
of change of material specifications which made it extremely likely 
that any work done would be wasted, unless the materials were actually 
in India. 


Trials and Experiments 


With regard to the carrying out of trials and experiments, it 
became necessary, during 1944 and 1945, for certain information 
concerning tropical conditions and their effects on the various water- 
proofing materials, to be supplied to the United Kingdom by India. 
The General Headquarters Waterproofing Section arranged and 
supervised these trials and experiments although, on a small scale, these 
represented a large proportion of the work of the section and at times 
meant that half the officer staff were absent on the coast of India for 
long periods. 

The results of the trials and experiments indicated that materials 
and methods used in the Allied landings in Europe, in the early part of 
the year, were, with very minor exceptions, completely satisfactory for 
use in this theatre. They did, however, show very conclusively that 
special packing for the tropics was essential in the case of software and 
advisable in the case of hardware i.e., pack-flat as opposed to the rigid 
type. However, the United Kingdom authorities, as a result of other 
trials and experiments and from certain other considerations, considered 
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it necessary to proceed with the development of special materials and 
methods for the tropics. 


Further Operations 


In November and December 1944 an operational requirement 
arose, namely, the mounting of forces to carry out within a few months 
landings at Ramree Island, Akyab Island, and Rangoon. 

А large number of provisional instructions were issued as also 
advance copies of certain new instructions under preparation for 57-0” 
wading. ‘The early indigenous materials and hardware and also" the 
U.S.A. kits were again used for A vehicles. At this time there were no 
suitable.A vehicle kits of the United Kingdom design in the country 
apart from some for Universal Carriers. 

In December 1944 the first of the new five basic packs for B 
vehicle waterproofing arrived in India. These were incomplete, 
however, as many minor changes in packing methods and in the 
composition of the kits had taken place after these had been packed. 
Certain vital items were not available, in particular Insulating Primer 
or Undercoating B for Gripon Protective Varnish No. 5, and Battery 
Vent Covers. 

Many of the incomplete kits were nevertheless used for thé 
operations being mounted at that time in India. 

In December 1944 the requirement for A vehicle waterproofing 
for operations and training for 1944 arrived. This was a small 
consignment of kits to the obsolete continental specifications for various 
armoured cars, universal carriers and carriers МУ $Р-! 105 mm. 
Universal Carriers kits were also used for the operations being mounted, 
the armoured car kits were not required ; the carrier M7 SP—105 mm 
kits could not be used as they were suitable only for M7 SPs fitted with 
additional armour. At that time none of the equipment in India had 
been so modified and in view of the urgency, old indigenous kits were used. 


The Delay in Large Scale Training 


It was evident for some time that training on a wide scale was 
urgently required before the proposed operations for 1945. Training 
had been postponed, however, for the following reasons :— 

(а) Uptil December 1944, stocks of waterproofing material in 
India were very limited and did not cover the proposed 
operations, 

(6) Stocks available were of obsolete types and, it was considered 
that to commence any large scale training with these 
materials would be most undesirable. Lessons learnt 
would have to be unlearned as soon as new materials 
arrived in India. 
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The Delay of Information 


For the same reason any large scale dissemination of information 
concerning the methods used in the Allied landings in Europe was 
undesirable. After these landings General Headquarters was in a 
position to publish a comprehensive range of instructions for many 
types of equipment, based on the existing U.K. publications. In the 
absence of the necessary materials, however, and in view of known 
changes in materials and technique during 1944, only those instructions 
were published which were essential from an urgent operational point 
of view. 

By December 1944, training on the new methods was operationally 
essential and the publication and wide distribution of a new series of 
waterproofing instructions for 5-feet wading was commenced, although 
many of the materials specified were not yet available. There were no 
B vehicle Supplementary Kits for 5-feet wading available. The five 
Vehicle Basic Packs being issued were incomplete and conformed only 
approximately to their description in the instructions. 

The position of A vehicle material at the end of 1944 made it 
impossible to commence large-scale training. Kits to the new speci- 
fications were not available in India. A start was made in training 
on the Universal Carrier using old-type Continental Kits, although it 
was realised that this was likely to cause confusion in the future when the 
new kits arrived. The extreme difficulty in this respect is best shown by 
the fact that not until much later, in the middle of April 1945, when the 
first consignment of about 200 kits for Sherman V tanks arrived in 
Bombay were complete A vehicle kits of the latest design available at 
all in India. And even at this stage, it could not be said with certainty 
that the design was firm. 

However, the operational position at the beginning of 1945 made 
it imperative for a start to be made with the preparation and distribution 
of instructions. Training on B vehicles in accordance with the new 
instructions was commenced. Where possible supplementary kits were 
improvised on a small scale by local manufacture and students were 
kept informed of the fact that operational kits would contain certain 
additional items such as undercoating and varnish, and were given 
theoretical instructions in the use of these non-existent materials, The 
first of the B vehicle instructions were published in January 1945 and 
the first A vehicle Chilwell Catalogue authorised in April 1945. 
Parallel series covering armaments and engineer equipments commenced 
publication in December 1944 and March 1945 respectively. 


Standardisation of Materials and Methods 


In March 1945 the DME (India) found it necessary to ask the 
DME (War Office) to do everything possible to prevent any furtber 
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changes in the make-up of the kits and emphasized the urgency of the 
need for A vehicle kits. Director of Mechanical Engineering (India) 
also stated that he proposed to standardize training on materials available 
and asked Director of Mechanical Engineering (War Office) to intimate 
to all concerned that India was not prepared to accept any further 
changes because any possible slight improvement was more than offset 
by the confusion caused by such changes. 


Policy Changes 


In the same month, the Waterproofing Committee in India decided 
that control of issue of waterproofing materials, hitherto a responsibility 
of the Director of Mechanical Engineering, should be transferred to the 
Director of Weapons and Equipment, as only the G.S. Branch could be 
in possession of all information necessary to ensure correct distribution 
and release of materials. 

The various operations which had been mounted during the first 
months of the year had shown that REME and IEME in India couid 
not continue to cope with the expanding responsibility for the water- 
proofing of all B vehicles for the assault phase of a combined operation. 
The Director of Mechanical Engineering informed the Waterproofing 
Committee that he could not undertake this commitment in the future. 
It was decided that waterproofing of all vehicles must now become a 
purely unit responsibility but that the Static ТЕМЕ Waterproofing 
Organisation would continue to assist and supervise. Accordingly a 
General Staff directive was issued in May to notify all concerned of the 
change of policy and the D.M.T. took the necessary steps to implement 
this in General Staff Training Establishments. i 


Preparation for Operations (September 1945) 


From April to August 1945, training and mounting of a large 
amphibious force proceeded with the utmost urgency. As far as the. 
E.M.E. waterproofing section was concerned, this meant that water- 
proofing instructions for all the vehicles and equipment necessary for 
the force must be published as soon as possible, regardless of availability 
of materials. The work of preparing these instructions was handicapped 
in so far as little or no definite advance information was obtained as 
to the actual types of vehicles and equipments to be used in operations. 
There is no doubt that many of the instructions published during these 





9. The following are some of the materials found in the water proofing packs 
and kits which were specially developed or adapted for water proofing. For a full 
description of these see C. O. pamphlet No. 3 (1945) p.p. 3-4:— з 

Asbestos Compound, Wading Plasting No. 2, pressure Plastic, Under coating, 
*B’, Protective Varnish No. 5, Tubing Rubberised, Canvas Bostic AA, Bostic C, Bostic 
692, Bostic 89 AA. Bostic cleaner, Covers Battery Vent, Wading Fabric No. 2. etc. etc. 
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months were never required and also that many instructions which 
were in fact required, were not published. 

Even in the final stages of mounting the operations, the section was 
continually requested to supply waterproofing instructions for vehicles 
and equipments which had not been mentioned previously, even as 
possible requirements. 

During the mounting of the operation, considerable difficulties 
were caused by shortage or by complete absence of vital materials and 
kits. Supplementary kits for most B vehicles and engineer equipments 
were not available and resort had to be made to last minute improvisation 
and changes of technique. Certain items of the Standard B vehicle kit 
were also not available in sufficient quantity e.g., Battery Vent Covers, 
Undercoating B for Gripon, Protective Varnish and Bostik Cleaner, 
and even though air transport from the United Kingdom was adopted 
extensively in the later stages, shortages were still evident, and improvi- 
sations had to be resorted to. 

The A vehicle position was not entirely satisfactory. Finally, a 
variety of kits were used, including Continental Hardware and Software, 
Pack Flat Hardware and Tropical Software, the United States of 
America Kits and some Middle East Kits, In some cases, Hardware 
of the latest Packflat type was supplied and used ит conjunction with 
Software Kits of Continental type which contained Instruction Books 
applicable only to Continental Rigid-Type Hardware. Software Kits 
for certain A vehicles were not available and in the particular case of 
the carrier T.16, Software Kits for Universal Carriers containing an 
Instruction Book applicable only to the Universal Carrier, had perforce 
to be issued. Certain kits were obtained from the Middle East but these 
did not contain instruction books. 

A last minute requirement of a new and totally unexpected nature 
arose in the case of certain light tanks which had, without any knowledge 
of the Waterproofing Section, been modified by the complete removal of 
turrets. 

All these difficulties were overcome іп one мау ог another by the 
improvisation and initiative of units and REME and IEME personnel 
on the spot, and the major part of the waterproofing had been satis- 
factorily completed by August 1945 when news of the unconditional 
surrender of Japan was received. Тһе aim of ТЕМЕ always was to do 
a hundred percent waterproofing job, so that they could justly вау; 
“water, water, everywhere, but not a drop inside." 

Immediate Post-War Policy 

Within one month of the cessation of hostilities the special water- 
proofing section of the Mechanical Engineering Directorate was reduced 
to two officers with a small clerical staff and preparation of Waterproofing 
Instructions in India ceased pending a decision on future policy. 


CHAPTER XIX 
OPERATIONAL HISTORY 


Apart from the considerable amount of work which the young 
corps was called upon to do in India, the IEME got very valuable ex- 
perience of work on the front also—in almost all theatres of war where 
Indian troops had to fight. Тһе ТЕМЕ units had to face different and 
difficult problems in these theatres caused mainly by the varying clima- 
tic and topographical conditions, but it is to their credit that they gave 
of their best that was possible under the circumstances and solved most 
of the problems by dint of labour, hard work and improvisation. A 
brief account of these operatioal activities of ТЕМЕ is given in this 
chapter, beginning with Burma. 

BURMA 

Burma has hot and damp climate which becomes hotter and damper 
the further south one goes. Rainfall during the monsoon is very heavy: 
and humidity fairly high, rising at certain times of the year to 98%. 
These factors naturally hasten the deterioration of equipment, particular- 
ly wireless sets and instruments. „Мо equipment is entirely immune, as 
unprotected metallic surfaces can acquire an appreciable thickening of 


rust overnight, whilst leather work is covered with mildew in less than 
24 hours.! 


Difficulties of EME 


It is not easy to visualise the difficulties of carrying on EME services 
during the monsoon season, if one has not experienced them. Work- 
shops had to be erected on slippery muddy sites in continuous rain and 
men had to lie in the mud on their backs to repair vehicles. Hill roads 
were constantly blocked by falling boulders or landslides, vehicles were 
always in danger of sliding over the edge into the khud below. More- 
over the climate made it difficult to store equipment without danger 








1. Commenting on the subject of ‘Preservation of Stores’ the Brigadier D.D.O.S. 
Fourteenth Army wrote on 1 May ‘44. “On my tours I have noticed a lot of 
valuable M.T., S.A. and M.G. and gun parts—already showing signs of rust. 
This will increase at an alarming rate during the rain until many of them may 
become totally unserviceable, unless we take energetic steps to preserve them”. 
Referring to the difficulties of preservation he said “Owing to the nature of our 
buildings we cannot use Kerosene oil as a rust preventor, but there is no reason 
why we should not use ordinary G.S. Mineral oil and grease for metals..... жа” 
See File Мо. 601-7826-W.D. | 
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of deterioration, particularly wireless sets and instruments. These re- 
quire considerably more attention than would be the case in a dry cli- 
mate. During the rainy season considerable trouble was experienced 
over engines which arrived rusty and full of water and special precau- 
tions had to be taken to overcome this drawback. 

Communications presented one of the chief difficulties іп the 
advance through Burma, both to the fighting troops as well as to the 
repair and maintenance organisations. Neither the roads nor the 
railway lines were adequate to transport heavy equipments which were 
often damaged on the way and had to be repaired before being put to 
use. In spite of the gigantic efforts made by the Americans and other 
Allied powers to repair and improve the existing communications and 
construct new ones, the position was never entirely satisfactory. It was 
only after the capture of Mandalay and Meiktila,when the plains of the 
Irrawaddy and the Sittang had been reached, that fairly good communi- 
cations, south towards Rangoon, were found. But for air supply, the 
reconquest of Burma by an advance overland from the north would 
have been impossible. 

The Burma campaign was thus primarily a logistic problem 
owing to the-length and difficulty of the communications. Whilst the 
introduction of air supply made the advance possible it was never ade- 
quate for full scale maintenance and the result was that throughout 
the campaign there were shortages of engines and essential spares, re- 
placement vehicles and equipment, and at times even of rations. 

Again, deterioration due to delays in transit and damage due to 
frequent loading and unloading was inevitable. Base workshops were 
complaining that repairable engines were arriving in a damaged con- 
dition as also the overhauled engines. | 


Effect on EME 


The effect on the EME of these conditions was a constant over- 
load on resources. All engines received at one period had to be com- 
pletely stripped and re-assembled before they were fit to be put into 
vehicles. There was a constant interchange of parts to keep as many 
vehicles on the road as possible. This meant double work. Extensive 
cannibalisation of vehicles struck off military charge was at one time the 
only means of obtaining parts to keep transport on the road. 

In early 1944 when the Japanese were trying to capture Imphal 
and Kohima, 105 Indian Mobile Workshop Company was cut off on a 
road. This company held a perimeter against the Japanese for four days 
and eventually withdrew down a nullah at night to join the road again 
on the other side. The company distinguished itself by carrying wound- 


ed for 20 hours in addition to its arms and ammunition, and not losing 
а man or a rifle or ammunition. 





ТЕМЕ men working оп a Gun Carriage Tractor received їп а mobile workshop for 
repairs somewhere in Imphal area 





Motor cycle being repaired by a mechanic of an Infantry Workshop 
Company, ТЕМЕ, in Akyab 





Repair and adjustment of small arms somewhere in Burma 
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In March, Imphal was invaded and the threat to Kohima was 
growing. At this time XXXIII Indian Corps arrived in the Jorhat 
area initially with the 2nd Division only and later reinforced by 33rd 
Indian Brigade (7 Ind Div by air from the Arakan), 11 PAVO (Cav) 
a squadron of 45 Cav (Grant Tanks), 23 LRP Bde, and 149 Regt КАС 
less a squadron. After severe fighting the Japanese offensive was held 
and the end of the defensive phase had been reached. 

Strangely enough the conditions during the static defensive phase 
as regards EME resources and supplies were far worse than at any other 
period of the campaign. It wasa period of continuous shortage of essen- 
tial spares and stores such as brake fluid, oxygen’ and acetylene and 
batteries. It was the period during which engine supply was almost 
100% defective. 

Though spare parts and engines never caught up with requirements 
throughout the campaign the supply during the difficult period of ad- 
vance from Imphal to Rangoon was immeasurably better. There was 
a lack of understanding, in depots from which supplies came, of the re- 
quirements, and scalings were entirely inadequate. Demands were cut 
down as being excessive by depots in India who had no knowledge of 
conditions and there was obviously a lack of appreciation of the stores 
and engines likely to be required by an army operating under the con- 
ditions which IV Corps was experiencing. 

The offensive phase of operations in Burma began with the battle 
of Kohima and the clearing of the road to relieve Imphal. During the 
battle of Kohima the EME was operating under very adverse condi- 
tions. There was no possibility of dispersing vehicles or workshops and 
no sites available, nearer than Dimapur forty-five miles away, other than 
those obtained by the side of the road or cut out of the hill side. 

For several miles west of Kohima the road was in full view of the 
Japanese and had they possessed adequate air resources or used their 
-artillery to any extent on the many targets which lay in full view there 
would have been considerable difficulty both in supplying the forward 
troops and in maintaining EME workshops and recovery in the forward 
area. As it was, there was a continuous stream of traffic under the eyes 
of the Japanese. Workshops were located well forward and repairs 
completed. Tanks in particular were repaired in the forward area, 
thus avoiding the necessity for evacuation. Recovery proceeded un- 
hampered except for occasional mortar and artillery fire and a few air ` 
raids. 

Except for the workshops of the 2nd Division all EME arrange- 
ments had to be improvised. The 2nd Division EME were at this time 
on the attenuated assault establishments which were inadequate to deal 
with the full commitments of the Division. In addition, however, they 
had to maintain two squadrons of medium tanks, one regiment of light 
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tanks, a battery of medium guns, a regiment of mountain artillery and 
one Indian infantry brigade. Recovery vehicles were withdrawn from 
the ordnance depot and manned by personnel who luckily were avail- 
able owing to being cut off on their way to Imphal. This was com- 
manded by an officer from the DDME's staff who was later wounded and 
evacuated. 

112 Indian Mobile Workshop Company, cut off in Jorhat from 
the 5th Indian Division was borrowed and assisted materially in 
keeping vehicles, tanks and armoured cars on the road. "Tank repairs 
were mainly carried out forward by the workshops of the 2nd Division 
on the road side below Kohima. Many of the tasks accomplished by 
them could seldom have been equalled both in regard to the technical 
difficulties of the operations involved and the conditions in which 
they had to be carried out. For example, one medium tank weighing 
28 tons was recovered from a position 400 feet below the road up a pre- 
cipitous bank, and subsequently repaired ; three instances occurred on 
one day when personnel from the Tank Repair Group were called upon 
within range of small arms fire, to effect repair and recovery on tanks, 
disabled by the Japanese. All were recovered safely to harbour area. 
On another occasion, a small scale operation, with artillery support and 
а smoke screen, was planned to enable КЕМЕ personnel to approach 
а disabled tank, which it was not possible to recover, to enable vital 
parts to be removed. The task was accomplished successfully. 

The battle of Kohima was fought from 21 April to the end of May, 
when complete success was achieved. The Japanese 31 Division was 
almost completely annihilated and the remainder, a disorganised, starv- 
ing remnant was unable to prevent the subsequent advance of the 2nd 
Division and the 7th Indian Division towards Imphal. 'The monsoon 
had started in June and the advance to Imphal was carried out in constant 
rain. Contact with troops of the 5th Indian Division of IV Corps was 
made on 22 june. Implal was relieved. 

However, the fighting was by no means over. There was bitter 
fighting on the Tiddim Road, on the UXhrul Road and the hills above 
Palel, at Shenam and the Saddle, before complete success was achieved. 
XXXIII Indian Corps then took over all the troops of IV Corps whose 
Headquarters went out for a well-earned rest. ' 

Owing to the difficulties occasioned by the monsoon there was a 
pause for administrative units in Imphal while the 23rd Indian Division 
fought its way down the Tamu road to capture Tamu on 2 August. 

During this period the EME services were completely re-organised. 
The whole work of running EME units devolved on the DDME’s staff 
in addition to the broader aspect of planning and dealing with divisions. 
— ipee problems were mainly those of keeping the road open. 

of the recovery sections was first class. Those who consider 
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that Indians do not make good drivers should have seen them driving 
heavy recovery vehicles on the slippery muddy hill slopes, manoeuvring 
in narrow spaces and recovering vehicles from sometimes } 3000 feet 
below. Not one recovery vehicle was lost during this period. It was 
difficult enough to drive a 3-tonner along the Tamu Road without 
slipping over the khud, but to drive a recovery vehicle towing on 
a suspended tow another vehicle was a feat of which anyone could be 
proud. 

During the early period of the advance to Tamu there was bitter 
fighting in the easily defended positions above the Saddle. These were, 
however, overcome by hooks through the jungle which forced their eva- 
cuation one by one. The enemy here was well supplied with artillery 
and there were a number of casualties amongst recovery personnel in 
the 23rd Indian Division. - 

The advance continued throughout the monsoon. The Kabaw 
Valley at this time was a sea of mud. The 11th Division (EA) which 
had taken over from the 23rd Indian Division was largely supplied by 
air, but even then had to get its own units down the track somehow. 
At one period units took 24 hours to travel 5 miles. The wear on vehicles 
was most severe and jeeps in particular were only doing about 2,000 
miles before a new engine was required. 

The 5th Indian Division was meanwhile fighting its way back to 
Tiddim, on its way to Kalemyo. The minimum vehicles were taken, 
but even so tanks and other vehicles required repair, and recovery vehicles 
were required to assist their progress. It is difficult for any one not 
familiar with the Tiddim track to appreciate what it is like. Fifty 
miles of reasonable road but badly knocked about by bombing. Another 
80 miles of mountain track, continually blocked during the rains, to the 
Manipur river crossing. Then climbing again over the mountain 
through the Chocolate Staircase, a muddy hill road which rises 7,000 
feet by zigzag paths almost straight up the hillside. After Tiddim the 
16 miles to Kennedy Peak (8,000 ft.), of winding narrow track cut out of 
the rock, and then along narrow tracks to Fort White and down to Kale- 
myo. ‘There were no resources to keep up the road. It had to be bull- 

-dozed in front and left behind. Maintenance was entirely by air and 
during this period experiments were made for the first time of dropping 
jeep engines. "These proved very successful. Eventually the 5th Indian 
Division joined up with troops of the llth (EA) Division which went 
on to capture Kalewa. The 5th Indian Division then went out and 
later joined IV Corps again. 

Meanwhile the conditions had improved and the road dried up. 
It became possible, after the sappers had bulldozed the road through, 
to provide partial maintenance by road. The corps troops moved for- 
ward,successfully to the Indaingyi area. 
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The XXXIII Indian Corps plan was then for the 19th Indian 
Division to proceed by way of the Kabo Weir south to Shwebo on the 
left flank, the 2nd Division in the centre was to move out from the 
Kalewa bridgehead and also advance on Shwebo by way of Ye-U 
and one brigade of the 20th Indian Division on the right was to cross the 
Chindwin at Mawlaik and then advance across country to cut the Kalewa- 
Ye-U Road at Pyinggaing, (known as Pink Gin}. The 20th Indian 
Division less a brigade were to move by river and road to capture 
Monywa on the Chindwin. The IV Corps plan on the right of XX XIII 
Indian Corps was to advance west of the Chindwin down the Myittha 
river to cross the Irrawaddy at Pakokku. 

The administrative difficulties during this period were enormous. 
All the operations were on air supply. Owing to the difficulties of the 
road the corps units were strung out over huge distances making the 
maintenance of equipments extremely difficult and requiring great dis- 
persion of EME resources. This applied almost equally to both corps. 
but possibly in a greater degree to the XXXIII Corps. The adminis- 
trative tail simply could not keep up with the speed of the advance. 

After the capture of Shwebo there was a pause of about three 
weeks in order to build up the administrative tail and stock depots. 

The EME maintenance problem in XXXIII Indian Corps was 

to maintain three divisions on three separate axes, and in IV Corps to 
keep up with the speed of the advance along one axis. The chief problem 
in XXXIII Indian Corps was to keep the road clear for traffic and allow 
maintenance traffic and the tail of corps to catch up. During this per- 
` iod the recovery companies made superhuman efforts, working night 
and day to prevent road blockages. 
Both 3rd echelon units were kept on the main axis. It was not 
feasible to detach them to the divisions on the flank and the main task 
was to repair as many vehicles as possible in order to keep the corps 
mobile. Detachments of 3rd echelon workshops would in fact have been 
more of an embarassment than otherwise to the two divisions on the 
flank. As it was they came through with very little loss of transport. 

There was now, as previously explained, a pause in the operations 
to allow the administrative tail of XXXIII Indian Corps to catch up 
and during this period every effort was made to repair as many vehicles 
as possible to make them fit to continue the advance. There was at this 
time a considerable amount of ‘“‘jittering” by the Japanese, and the EME 
units of both the 20th Indian Division and the I9th Indian Division 
were attacked but without success. 

The corps artillery was concentrated prior to the battle for 
Mandalay and 81 Mobile Workshop Company with the instrument and 
armament sections from 121 EA Infantary Troops Workshops was con- 
centrated forward in order to maintain it. This arrangement was very 
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successful. The workshops were in close touch with the regiments in 
action and the CCRA expressed his great appreciation of the work 
they were able to do. This company was not actually attacked by 
jitter parties but a minor battle was fought within 200 yards of their 
perimeter. . А 

During the crossings of the Irrawaddy and the battles of Mandalay 
and Meiktila the EME units played a useful part. Carriers were made 
capable of floating by being fitted with airtight drums. Maintenance 
parties went accross in the early stages and outboard motors were main- 
tained by parties on the banks of the river. These were continually 
subjected to heavy shell fire but succeeded in keeping the boats going. 
The 19th Indian Division made some remarkable recoveries of vehicles 
and equipment which had fallen into the river. They constructed diving 
apparatus and went down to the bottom to attach tow ropes of sunken | 
vehicles and then winched them out. 

Mandalay was captured by the 19th Indian Division on ?0 March 
when the Fort fell. During the advance of the 19th Indian Division, 
EME units were frequently in action. LADS always assisted with the 
perimeter defences of their units, road blocks and ambushes were en- 
countered. Workshop positions were attacked during the severe fighting 
in the bridgeheads, EME patrols also assisted in clearing villages. Dur- 
ing this period the Japanese used their artillery to a far greater extent than 
ever before and casualties occurred to both personnel and vehicles of 
workshops concentrated in the Singu area. 

In spite of continuous moves and difficult conditions production 
was always maintained at a high level and during the advance from 
Imphal to Mandalay over 30,000 vehicles 1,800 guns 2,150 wireless 
sets were repaired and 3,300 recoveries effected in XXXIII Indian 
Corps alone. Р 

During the advance of the IV Corps also almost the same problems 
arose as for X X XIII Indian Corps : wide dispersion of units, keeping the 
road open for traffic and maintaining the speed of the advance without 
losing production. | 

In Meiktila the 17th Indian Division was without most of its work- 
shop resources, having only LADs and GT Workshop Sections. Ele- 
ments of a workshop company were later flown in but had no machinery 
or heavy equipment. 

For three weeks the 17th Indian Division remained cut off in 
Meiktila and was "continuously and unsuccessfully attacked. 

At this stage there was a re-adjustment in the Army plan. Briefly 
the plan now was :— 

(a) For IV Corps to cross the front of X X XIII Indian Corps and 
join 17th Indian Division in Meiktila, subsequently advancing rapidly 
on Rangoon. 
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(b) For XXXIII Indian Corps with the 7th Indian Division under 
command to advance down the line of the Irrawaddy by the way of 
Pagan, Magwe, Allanmyo and Prome to Rangoon. 

The IV Corps was, however, naturally given priority in maint- 
enance owing to its easier route and therefore better prospect of reaching 
Rangoon first. Both corps advanced rapidly, but Rangoon was cap- 
tured with little opposition by the XV Corps from the sea. It was 
naturally some- what disappointing for both corps advancing by land 
to have the prize seized from their grasp by another formation, but it 
was their advance which had forced, the Japanese to evacuate Ran- 
goon, as they could no longer resist the Fourteenth Army. | 

HQ XXXIII Indian Corps was now disbanded and the staff 
largely went to forma new Army HQ, the Twelfth. The Fourteenth 
Army НО left to plan for further operations and the Twelfth Army now 
became responsible for completing the victory by destroying the Japanese 
in the Pegu Yomas. 

There ensued a period of considerable administrative difficulty. 
Rangoon was under-developed as a base, air supply was extremely limited 
and there were shortages of nearly everytinng, particularly М.Т. spares 
and engines. | 

EME resources were very inadequate to deal with their commit- 
ments scattered all over Burma, and without spares and engines there 
began to accumulate large numbers of repairable vehicles in parks. 

The last stage of the compaign occurred when half-way through 
July the Japanese started to attempt a break-out from the Pegu Yomas. 
| The break-out battle lasted from 20th July until the end of the 
month, though subsequently minor battles still continued. 

EME units participated in this battle in an operational role and 
in fact administrative services vied with each other in fighting and 
inflicting casualties on the Japanese. They operated patrols and fre- 
‘quently met the enemy. This brought out the necessity for administra- 
tive troops to be throughly trained as soldiers. 

Tank Brigade. The tank brigades never operated as independent 
formations but always in an infantry support role except in the case of 
the armoured columns which were formed from regimental groups during 
the last stages of the advance south from Meiktila. The EME problem 
in the case of tank brigades was that they were always split up into 
regimental groups or even on a squadron basis and dispersed between 
the different divisions. They thus operated in an entirely different role 
to that employed in other theatres. Consequently an organisation suitable 
for other theatres was not suitable for this and. in the circumstances 
it is somewhat surprising that it should have been introduced. The 
standard armoured brigade organisation was never, however, implement- 
ed and was re-organised into regimental group workshops with one 
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2nd echelon workshop in the rear to carry out work beyond the capacity 
of the regimental group workshops. 

The 254th Indian Tank Brigade with Grant and Stuart Tanks 
operated in the campaign from 1943 and thus participated in both the 
defensive and the offensive phases. It is a matter of some surprise that 
their tanks could have carried outthe enormous tasks given them over 
such a long period without extensive replacements. They had no 3rd 
echelon workshops and the 2nd echelon workshops were carrying out 
3rd and even 4th echelon work in order to keep the tanks in operation, 
The success of this brigade was undoubtedly due in a large part to the 
efficiency of their EME services. 

The 255th Indian Tank Brigade who were under command of 
IV Corps during their advance through Burma were in a far better 
position, being equipped with new Sherman tanks and having a 3rd 
echelon workshop in support. The problem in this brigade was forthe 
workshop to keep up with the rapid advance of the armoured columns. 
With a completely unprotected L of C, workshops had either to be for- 
ward with the Regimental groups or back in Bechelon. Evacuation 
back from the Regimental group workshop was always liable to be held 
up by road-blocks and ambushes. The practice was for the Regimental 
group work-shops to undertake repairs up to 24 hours and either 
evacuate longer jobsor leave them in position for the main workshops 
next bound. Regimental group workshops, therefore, moved frequently 
to keep up with the pace of the advance, while the main workshops 
moved in longer bounds and had more time in each place to carry out 
the more extensive repairs. 

' Some idea of the work done by ТЕМЕ іп this theatre, upto the time 
of Japanese surrender on 15 August 1945, can be had from the follow- 
ing figures :— 

With the 20th Indian Division of the Fourteenth Army in Burma, 
there were inspected and repaired in seven months more than 3,100 
vehicles, 3,000 armaments and 2,700 instruments. 

In XXXIII Indian Corps during the advance from Imphal to 
Mandalay during December 1944 to March 1945 more than 32,000 
vehicles, 200 armaments and 2,200 wireless equipments were repaired 
and 35,000 vehicles and guns recovered. 

In the lightning advance of the 19th Indian Division culminating 
in the capture of Mandalay on 21 March 1945, there were lost over a 
distance of more than 200 miles, only 29 out of 2,794 vehicles maintained. 


А General Description of the Repair and Recovery Organisation 
1st Phase 

In the first or defensive phase of the Burma Campaign Fourteenth 
Army consisted of IV Corp in the North and XV Corps in the Arakan, 
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IV Corps consisted of three divisions, the 17th. 20th and the 23rd 
Indian Divisions. Each division was self-contained as regards IEME 
units. The organisation included three large Brigade L.A.Ds, two 
Indian Mobile Workshop Companies and a Recovery Company. All 
G.P.T. (RIASC) Companies had IEME workshop sections attached 
making them self-contained for 2nd echelon maintenance; and certain 
other units like RA, Signals had small L.A.Ds. 

The divisional organisation was very satisfactory and worked well, 
The Indian Mobile Workshop Company throughout this campaign 
proved an excellent unit and was better than that later introduced for 
the standard division and based on REME organisation. 

The most acute problem in IV Corps was the maintenance of Corps 
Troops. These were out of all proportion to other theatres and contained 
many units which elsewhere would have been Army Troops. There 
were, for example, thirty-three G.P.T. Companies instead of the normal 
three. These extra Corps Troops were due to the great length of the 
Corps L of C. 

With Imphal as its HQ, IV Corps had the 17th Indian Division 
south of Tiddim reached by 168 miles of mountainous tracks, frequently 
blocked. The 23rd Indian Division later relieved by the 20th Indian 
Division was south of Tamu, 80 to 100 miles distant, again over diffi- 
cult mountain road. There was little then in the way of air supply and 
therefore, the numbers of troops employed on the L of C mounted up 
like a snowball. There were, for example, 40,000 labour alone. · 

IEME resources were never adequate to deal with this load. At 
one time there was only one Indian Mobile Workshop Company to 
deal with some 4,000 vehicles and no 3rd echelon facilities at all. 

Other facilities were equally meagre. "There were no IEME resour- 
ces at all to repair wireless, instruments or armaments outside divisions. 

Late in 1943 two more Indian Mobile Workshop Companies and 
an Infantry Troops Workshop, Type ‘A’, arrived and a few ‘Z’ lorries 
began to appear. In 1944 the situation gradually improved. 

The Indian Infantry Troops Workshop Type ‘A’ was not a satis- 
factory unit owing to its lack of mobility and size. For operation in close - 
country it is essential owing to lack of workshop sites to keep such units 
down to a reasonable size. When during the enemy encirclement of 
Imphal it became necessary to move the Type ‘A’ Infantry Troops 
Workshops it was two months or more before it was in full production 
again owing to the time required to make a site, The Infantry Troops 
Workshops ‘B’ later introduced was a far better unit. 


Command and Control of REME Resources 


There was no 4th Echelon repair of vehicles and those beyond 
3rd Echelon repair either by reason of extent of repairs or of the numbers 
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involved were struck off Army charge and converted to spares and scrap. 
Even the 3rd Echelon Infantry Troops Workshops were never upto the 
allotment of one per division. 

4th Echelon repair of engines was carried out at Jorhat and sup- 
plies were also received from India. Engine supply was most unsatis- 
factory owing to (a) deterioration en route due to storage, frequent 
changes of loading and the damage resulting therefrom, and (b) lack of 
transport to bring them forward. The result was a constant shortage of 
engines and for most of the campaign most of those supplies were de- 
fective. 

The obvious solution to this problem was to overhaul engines in the 
field by means of mobile engine repair units, listing crankshafts as a spare 
part by reason of the heavy machinery required for regrinding. 

4th Echelon repair of armaments was hardly ever required but 
such guns as were beyond local resources were evacuated to India. "This 
also applied to wireless, instruments and small arms. 

3rd Echelon repair was carried out by Infantry Troops Workshops 
and was generally satisfactory. In view of the lack of 4th Echelon 
facilities and the constant shortage of. vehicles 3rd Echelon units did 
on the whole carry out work beyond the scope of their schedule of 
repairs. 

The forward echelons worked normally except that in the early 
stages they carried out a great deal of work beyond their normal sche- 
dules. This particularly applied to the 254th Indian Tank Brigade, 
which had no 3rd Echelon support. 


The Back-Loading Point System 


The standard system was for formations to evacuate vehicles to 
repairable vehicle parks which were located in or close to 3rd Echelon 
Workshops. ‘This evacuation might be done direct by the divisional 
recovery companies, or if divisions were too far away, corps recovery 
companies would take over. the evacuation from a point to which the 
divisional recovery company brought the vehicles. 

During the advance, the practice was to institute repairable vehi- 
cle parks at the forward end of the corps recovery line, earmarking a 
suitable site for the next move forward of a 3rd Echelon Workshop. 

It may be observed that the control of vehicle Parks is an Ordnance 
function, Owing to lack of Ordnance facilities, however, this was carried 
out quite successfully by EME units. Vehicles were transferred to Or- 
dnance on paper but were actually held by EME units, repaired vehicles 
being returned physically to Ordnance parks. 

Armaments, wireless, instruments and small arms were evacuated 
direct to O.F.Ps. or O.F.Ds. and drawn by 3rd Echelon Workshops for 
repair in accordance with their capacity. 
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Scope and Policy of Repairs 


Although the general principles of limited repairs in each echelon 
were adhered to when possible the inaccessibility of some units frequently 
made it necessary to carry out far more extensive repairs forward than 
would normally be the case, the Infantry Troops Workshops carried 
out complete overhauls including engine overhauls by exchange of ser- 
viceable parts between engines. 

It must be realised that the situation in this phase was so bad owing 
to lack of parts, lack of replacement vehicles and lack of IEME units, 
that it would not be correct to make any criticism of the organisation 
or methods adopted. It was a case of doing what one could with the 
little available and every unit had to undertake far more than its normal 
load, and at times carry out more extensive repairs than its echelon 
warranted. Sickness with the heavy incidence of malaria seriously re- 
duced the available personnel, a great handicap until mepacrine and: 
D.D.T. came into general use. | 


Phase II 


Phase II was carried out initially by XXXIII Corps and subse- 
quently by both IV and XXXIII Corps. 

Phase II or the attacking phase produced completely different 
conditions. The length of communications and the poor roads and 
tracks remained the same, but the mobile nature of the operations 
completely changed the problem. Whereas before ЕМЕ, units had 
been partly static they now had to move rapidly and make new sites 
every ten days or so, with static build-up periods intervening. 

| A About this time the divisional organisation was changed to that 
of a standard division and the IEME organisation was also changed. 
The effect of the change was to provide more but much smaller L.A.Ds, 
smaller Infantry Workshop Companies and to add a workshop element 
to the Recovery Company. This change did make some improvements 
as regards personnel and equipment for the repair of instruments, 
wireless and armaments but as an organisation it was less flexible. 
Detachments from the Indian Mobile Workshop Company could be 
made owing to its section organisation, but detachments from the 
Infantry Workshop Company could only be made by improvisation of 
A.W.Ds. These detachments not only sent to the most forward area 
men who had to operate with new N.C.Os. and officers but also dis- 
organised the rear elements. Thus when all companies operated 
A.W.Ds. there were three improvised units in front and three disorganised 
remnants behind. The large Brigade L.A.Ds. of the original organi- 
sation largely avoided the necessity for A.W.Ds. while the section 
organisation of the Indian Mobile Workshop Company meant that if 
necessary a section complete could be sent up without disorganisation of 
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the company. The 20th Indian Division solved this to some extent 
by reorganising their companies, taking the light elements from all three 
companies and forming one light company and two heavy companies, 
The light company acted in close support of the forward elements of the 
division while the two heavy companies leap-frogged each other as the 
tail moved forward. 

The effect of rapid movement over sparse communications was a 
considerable stretching of the tail. This even applied to divisions but 
was most noticeable in Corps Troops which were sometimes stretched out 
over 100 miles. This wide distribution of commitments meant, of 
course, that EME units were distributed over wide areas which made 
control difficult. Communication at that time was largely by light 
aeroplane. 

This distribution also affected evacuation of vehicles for 3rd 
Echelon repair which might either be forward or backward. 

The practice was to push one 3rd Echelon Workshop forward 
as early as possible while the other cleared up the work on hand. When 
complete this would leap-frog the first. The practice of leap-frogging 
2nd Echelon Workshops was universal both in divisions and Corps Troops. 

Whenever the tail could be collected and it became possible to 
concentrate workshops in a workshop area this was done, as it enabled 
the CIEME to exercise close control over his units. This occurred 
in Imphal, the build up before Mandalay and to some extent later. 


Corps Artillery 


The IEME organisation never provided 2nd Echelen instrument 
and armament support for the Corps Artillery, as for some reason or 
other divisional type Indian Mobile Workshops were never authorised 
although the necessity was strongly urged. Corps Artillery was a 
heavy commitment and could only be dealt with in 3rd Echelon Work- 
shops, which were rarely suitably positioned to do so. It was, therefore, 
frequently the practice to detach armament and imstrument sections 
forward to perform a 2nd Echelon role. 

In front of Mandalay the Corps Artillery was concentrated and 
was maintained by concentrating a 2nd Echelon Workshop апа 
Instrument and Armament Sections of an Infantry Troops Workshop. 
These dealt exclusively with artillery and were most successful, the 
C.C.R.A. being very appreciative of the work carried out. 


Tank Brigades 


There was only one Tank Brigade to each Corps and these Brigades 
were used almost entirely in an infantry support role. 

The result was a dispersion of tanks by Regimental groups and 
even. squadrons over wide areas. Owing to the close nature of the 
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country.tanks could rarely operate in greater numbers than two or three 
at а time. Only in the later stages were tanks used in а mobile column 
role, when the country was more open. The EME organisation was 
quite unsuitable for this role. Accordingly in both Corps the EME 
resources were reorganised into three regimental group workshops, 
which operated in close support of regiments, and one Brigade Work- 
shop in rear, The group workshops provided squadron detachments 
when necessary and carried out lighter repairs while heavier work was 
sent back to the Brigade Workshop. Each light group had its own 
recovery element. The scope of repair was considerable. The 254th 
Indian Tank Brigade with XX XIII Corps had no 3rd Echelon of repair 
for tanks and their EME workshops carried out the most extensive 
repairs which would normally be done in 4th Echelon. 

There was again no 4th Echelon of repair for tanks and those 
beyond the facilities of the Brigade workshops were cannibalised. 

One cannot speak too highly of the success of the ТЕМЕ workshop 
of 254 Indian Tank Brigade in keeping their tanks on the road. Without 
any backing by heavier repair echelons they kept the Brigade mobile 
with old Grant and Stuart tanks from 1943 to 1945. "This Brigade 

` operated with IV Corps initially in Phase 1 and later operated with 
XXXIII Corps until Rangoon was captured, taking part in an advance 
of nearly 1,000 miles of most difficult terrain and always in the forefront 
of the battle. 

The 255th Indian Tank Brigade also did well but they were 


equipped with new tanks (Shermans) and had a 3rd Echelon Workshop 
in support. 


Recovery 


The recovery organisation consisted of one 4-Section recovery 
company to each division (12 recovery vehicles) and two to three 
companies (depending on availability) to each COrps. 

The work of the recovery companies in this theatre differed 
considerably from that in other theatres in that their main function 
was to keep roads clear so that traffic should not be impeded. The 
traffic problem was one of the biggest that ‘Q? had to face and it was 
imperative that movement should not be held up. Recovéry vehicles 
were stationed at all difficult places on roads and worked in close co- 
operation with the Military Police. 

Evacuation of vehicles to a heavier echelon w. 
and did not present much difficul 
practically never possible and ex 


as a secondary task 
ty- Central control of recovery was 
cept for administration a recovery 
company commander had little personnel control over recovery. 
Recovery sections of 3 recovery vehicles were commanded by N.C.Os. 
and they were responsible for long stretches of roads. 


ТЕМЕ WORKSHOP, 4TH INDIAN DIVISION, ITÁLY ^ ^ 
% 





А jeep being fixed up for towing 





Spare parts and motor accessories are carried inthese six wheeled lorries 
that move with the workshop 
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The introduction of EME spanner patrols proved of tremendous 
value. Owing to the road and {climatic conditions there were а 
considerable number of comparatively minor breakdowns and these 
were dealt with on the spot by spanner patrols. This avoided delay in 
evacuation and kept traffic and supplies moving. 


Training of Personnel 


Training programme and facilities for all ranks have already 
been described in detail in Chapter XVII. Hence it is necessary only 
to discuss briefly how far that training was sufficient or suitable in the 
field, in the light of actual experience. 


Officers 


The standard of technical training of officers on field duty varied 
very considerably. ‘There was always a shortage of officers and many 
of those received had little experience and were not well qualified. A 
large number of officers were specialists in subjects for which only a 
limited number was required e.g., wireless radar and electrical engineer- 
ing, whereas the principal demand was for officers with automobile 
experience owing to the large amount of vehicles repair work in com- 
parison with other work. Armament trained officers were also in short 
supply though to a lesser extent. Although electrical and general 
engineers have a basic engineering training which enabled them to 
tackle automobile work eventually, it would have been better if 
they had been through courses in this branch before being posted to 
the field, 


Other Ranks 


Owing to the considerable expansion, the Indian other ranks had 
insufficient training before being posted to units, and had to be given 
training while in the forward area. On the whole,however, the limited 
basic training was good. IORs are peculiarly adaptable and thorough- 
ly interested in their work and many of these men with less than a year's 
basic training proved excellent craftsmen later on. 

The British other ranks sent out to the ТЕМЕ from КЕМЕ were 
also very poorly trained on the whole. Many of them had no pretence 
to be craftsmen at all and most of them had only done short courses which 
made them little more than driver mechanics. 

It was particularly unfortunate that these men were made sergeants 
on arrival, as not only had they to learn from IORs but there was 
considerable resentment amongst craftsmen better qualified in REME 
units that these men should have received such quick promotion while 
they remained craftsmen. It would have been far better from the. 
beginning either to select NCOs from REME units, or men suitable 
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for promotion to.NCOs from England or to transfer suitable men 
from REME units in India or SEAC. 
A scheme was started for making REME units for this purpose but 
as it took a year or more to get a man transferred it was largely a failure. 
In their favour it must be said that many of these BORs so 
handicapped initially, after experience, became very good NCOs. 


Military Training 

Military training of officers varied considerably. In the early 
stages it was negligible and all military training had to be undertaken 
in the field. Later on as officers went to OCTUs and jungle training 
courses before being posted to units on active service, it improved 
considerably, though there was always much to learn on arrival. 

The general defect in military training was that it was largely 
superficial and basic principles were not taught sufficiently. ^ Officers 
were not taught to think and to plan and to fit their plans to conditions 
and base them on principles rather than on school solutions. Officers 
who returned to India from the field frequently expressed the opinion 
that class-room solutions were quite impracticable for Burma. Demons- 
trations were given of lay-out of workshops for defence, harbouring, 
etc., based on M.E. for officers who were going to SEAC where totally 
different conditions obtained. 


Military training of IORs was negligible and owing to the 
time which elapsed between the completion of training and their arrival 
in this theatre they tended to forget what they had learnt. 


Administrative Training 


Administrative training of all ranks was not up to the mark. 
This particularly applied to units hurriedly formed in India and sent out 
to SEAC. Some units were ignorant even of the most elementary matters 


such as hygiene and malaria discipline, and generally could only be 
made useful by a change of theatre. 


Trade Testing 


(1) There was no difficulty in trade testing up to and including 
Class II in the field. The chief difficulty was Class I 
which had to be carried out in a 3rd Echelon Workshop. 
Units were not prepared to send men away during operations 
in view of the time lag before their return. 

(3) As 3rd Echelon units possessed no more facilities and no more 
expert personnel for trade testing than 2nd Echelon, there 
appeared to be no reason why trade testing up to Class I 
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should not be done in formations by means of trade testing 
boards to ensure an independent test. 

(ii) There was a tendency on the part of O.Cs. of units to neglect 
to trade-test men. This was particularly so in small units 
such as L.A.Ds. and had to be constantly watched. 


Spares 


Spare parts were always in short supply. In the main these were 
fast-moving parts and stores, such as springs, kingpins, shock absorbers, - 
carburettor repair kits, ingnition parts, universal joints, steering parts, 
brake fluid, acid, batteries, oxygen, acetylene and timber. 

Engines were always in short supply and a high proportion received 
were defective owing to difficulties of storage, deterioration from climatic 
conditions and damage on the long L of С. 

In a campaign of this nature it is desirable that scaling should 
make much more allowance for wear and tear and concentrate on fast- 
moving parts and stores. Slow-moving parts could always be obtained 
by cannibalisation. 

Lack of parts also leads to hoarding with its attendant evils of 
overloading units transport and increasing shortages. 

In the early stages Ordnance suffered from lack of personnel having 
knowledge of M.T. parts or alternatives, and frequently parts said to be 
not available were found to be in stock by EME personnel visiting 
Ordnance establishments by arrangement with them. It is essential 
that the closest co-operation should exist between those requiring spares 
and those responsible for provision. 

In the field there was invariably the closest co-operation between 
Ordnance and R/IEME. EME units constantly suffered from shortages 
of stores personnel, particularly ТЕМЕ units and as Ordnance stores 
sections authorised in the later establishments were rarely implemented 
owing to shortages in Ordnance this did not make the task of accurate 
forecasting any easier. 


Cannibalisation 


*Cannibalisation" is an obnoxions word, ugly to pronounce, hear 
or write, yet aptly coined during the war to apply to the practice of 
stripping component parts of equipment for the purpose of repairing 
similar equipment. 

Connibalisation is of two types, (1) uncontrolled and (2) cont- 
rolled, | 

1. Uncontrolled or unauthorised Cannibalisation is nothing 
but ill-advised, indefensible robbery, amounting in effect to sabotage. 

One of the root causes of the gangrenous growth of this evil can 
be found in the early stages of the campaigns in Libya, when spare parts 
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were never forthcoming in sufficient quantities. This was rather 
unfortunate as it led to a lack of confidence in spare parts supply in the 
minds of first line users who discovered their own line of supply through 
cannibalisation.? Thus born, it grew into a misshapen monster, rearing 
its ugly head over every Allied field. | 

Burma theatre was no exception. Often a recovery crew descend- 
ing to examine a vehicle down the Khud returned to find the dynamo 
ofthe break-down vehicle gone. One senior officer left his jeep to examine 
another similar mishap and returned to find a party of sappers removing 
his engine. Ordnance never had sufficient personnel to guard repairable 
vehicle parks and vehicles were stripped without any regard to economy, 
Wire being in short supply, could not be spared for enclosing the vehicle 
parks. 'This naturally drove the unfortunate Ordnance and IEME 
services almost frantic. 

2. Controlled Cannibalisation. Orders were therefore issued 
aiming at defining authorised stripping of unserviceable vehicles or 
other equipment by qualified personnel under technical supervision 
after proper inspection. It was fully realised that until ample spares 
could be made available controlled cannibalisation will have to be 
resorted to under certain circumstances. | 

For example: if a tank or wheeled vehicle had been damaged and 
could not be moved, and its capture by the enemy was likely, it was 
desirable to strip it as far as possible of all valuable components. Or in 
the height of battle, where the time factor is of primary importance, if 
a certain spare was either not available on demand from a Field Park 
or could not be obtained in time, it was justified to “rob a ‘Crock’ and 
get on with the fighting." But even under such circumstances, it was 
impressed on the personnel that the damaged part was to be put back 
with the 'crock', so that when finally recovered the 'crock' could be 
rejuvenated, | 

It was found in practice that the most satisfactory method of 
protecting repairable vehicle parts was to place them adjacent to 3rd 
Echelon Workshops who arranged reclamation and issued parts to units 
demanding them, instead of allowing units to strip the parts themselves. 
It was, however, always difficult to prevent stripping of vehicles, before 
evacuation, though by strenuous efforts this was kept under control. 


Manufacture 


Manufacture was mainly confined to the manufacture of parts in 
short supply and fabrication for essential modifications. There were the 
usual conversions, water tanks to trailers, jeeps fo recovery vehicles and 
ambulances etc., but on the whole the manufacturing load cannot be 


РОО 


2. “ТЕМЕ Notes” Vol. I. рр. 48-49. 


CEYLON ARMY COMMAND 
STATIC ТЕ МЕ INSTALLATIONS 
SCALE OF MILES 








REFERENCES 
RAILWAY S(BROAD GAUGE), -..-...... с. - 


MAIN ROADS & TRADE ROUTES... mcm. 






S $... 
Рик СЮД Ан ЛАА 
төсе X 















y 


LUS MAINTAINED 


T. 
Fs pes |] 





























| E 
I s CAPACITY| LOAD 
: Lus | L.u's 
AREA OF |OFFICES & OFFICES Б 
| pe STORES {stores ` та LINE Аң "M 1 ү " 
= d (в) a a dioliu gig 
prcwjene “Лава аа ejes pos pics = | - T bam ses | — — 






OPERATIONAL HISTORY 331 


said to have been excessive. EME units were too busy keeping vehicles 
on the road to have time to manufacture anything but essentials. 


CEYLON 
Repair and Recovery Organisation 


Before Japan entered World War II in December 1941 the Ordnance 
(Workshop) Services in Ceylon working on an augmented basis were 
catering for existing garrisons of British troops, plus the added load of 
mobilised Ceylon Defence Force Units, Ceylon Garrison Artillery and 
Ceylon Light Infantry, in addition to meeting emergency calls for 
assistance from forces in transit, such as those of Australia and New 
Zealand etc. 

With the fall of Singapore the importance of Ceylon as a Naval 
Base was very naturally increased and the Garrison was considerably 
reinforced, in the first place by units diverted from Malaya—and later 
Burma—by stragglers from Malaya and subsequently by direct transfer 
of troops from India, Mid-East and the U.K. The hurriedly improvised 
set-up was based on the principal requirement of the defence of the 
Naval Base at Trincomalee, the provision of mobile formations to meet 
surprise landings elsewhere and to assist, if necessary, in covering the 
retirement from Trincomalee south-west towards Colombo, where an 
expanded garrison was in position to cover the defence of this port. 

The port of Trincomalee was defended by 99 Indian Infantry 
Brigade, together with 24 AA Brigade RA. 23 AA Brigade RA was 
deployed іп and near Colombo, whilst 20th and 34th Indian Divisions 
were held as mobile forces in reserve positions. 

All these formations were self-contained as regards 2nd Echelon 
repair facilities, as were also Marine Naval Base Defence Organisation 
(MNBDO) located near Colombo, 11 (EA) Division and 25th & 26th(EA) 
Infantry Brigades. (20th and 34th Indian Divisions were withdrawn 
to India/Assam before the arrival of the East African formations). 

In order to provide 3rd-4th Echelon repairs for this mixed force 
in Ceylon existing Ordnance Workshops Colombo were expanded to 
form the Indian Ordnance Base Workshop, which later became 517 
Command Workshop IEME. -The estimated peak load on this instal- 
lation, which also provided Coast Defence Maintenance Units at 
Colombo and Trincomalee, was of the order of 12,000 Lorry Units. 

The intensive airfield construction programme commenced early 
in 1942 was responsible for the absorption of the bulk of the pool vehicles 
held in the Command, and EME resources had to be stretched to meet 
this by the provision of detached mobile workshop sections and L.A.Ds. 

HQ Ceylon Army Command was formed in March 1942 and as 
- the situation became more stabilised the principal administrative areas 
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were formed, namely :—Colombo Base Area, Trincomalee Fortress, | 
and Administrative Area North. Still later the north portion of the 
Island was placed under the control of Trincomalee Area. 

These Areas were modified from time to time, but the map 
facing page 331 shows what may be regarded as a fairly average set-up 
for the period under review. 

The EME Service requirement therefore was for 2nd Echelon 
facilities in each of these three main Areas. 

The entry of Japan into the war also caused hurried developments 
to be made in connection with the defence of other vital regions which 
were placed under the administrative control of Ceylon Army Command, 
‚ viz: 

(а) Addu Atoll (in the Maldives) ү Two 8* Naval mountings 
(5) Diego Garcia \ h 
(c) Cocos Islands J р 

Addu Atoll was the most important of these additional commit- 
ments ; the load consisted of six 6” mountings, one 4” Naval mounting, 
four 18-pdrs, four 3.7 A.A. (Static), eight L.A.A., a number of 12-pdrs 
together with F.C. Instruments, Radar and the vehicles and other 
equipment of one Infantry Battalion and Ancillary Units (a load of 
over 200 E.L.U.). 

The garrison was withdrawn from Diego Garcia early in 1944, 

The importance of Cocos was greatly enhanced when operation 
“Pharos” —for Staging Post 129 RAF—was set in motion in April 1945. 
This involved the landing of troops, supplies and stores (including 
crated aircraft), the rapid construction of a fighter airstrip, the provision 
of ground defences to cover that construction (апа the erection of air- 
craft), and the subsequent building of a bomber runway. From the 
EME stand-point this operation called for maintenance of the vehicles 
used in airfield construction, of AA'guns, Radar and associated stores, 
assistance in the maintenance of landing craft and general assistance 


to the RAF. The estimated load was not less than 200 E.L.U. 
(excluding RAF). 


Liaison 


Facilities were granted for repair of vehicles, etc., of Netherlands, 
U.S.A. and other Allied forces, also of the equipment of Voluntary 
Services. The load caused by the granting of these facilities probably 
represented not more than 3% of the total load on ЁЛЕМЕ. Assistance 
was also given to the RN (including Fleet Air Arm) and the RAF. As 
regards the former WO policy was declared, towards the end of 1944, 
to provide 3rd-4th Echelon repairs for RN in stations where RN and 
Army were adjacent. This policy was implemented in Ceylon and 
the maximum output for RN of completely overhauled vehicles and 
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major assemblies in 1945 represented about 15% of the total output of 
these items from 517 Command Workshops. 


Command and Control of R/IEME Resources 


2nd Echelon requirements іп the Command were met as follows :— 

Colombo Base Area. 55 Indian Mobile Workshop Company 
(designed load 600 ; actual load never below 1800). This Unit was 
ultimately replaced by Indian Static Workshops Colombo (Type I) 
and moved to Kurunegala, Kandy and Kekirawa. 

Trincomalee Fortress. No. 4 Indian Mobile Workshop Company 
(with 99 Infantry Brigade LAD) was responsible for 99 Indian Infantry 
Brigade and other Units in the Area. This Indian Mobile Workshop 
Company returned to India on the withdrawal of 99 Brigade and its 
duties were taken over by the newly raised Indian Static Workshops 
Trincomalee (Type G). 

Administrative Area North. The load here was taken by 97 
Indian Mobile Workshop Company (less one section in India) at 
Kurunegala: this later provided light detachments, as a temporary 
measure, for dispersed units. It was subsequently withdrawn to India 
and.replaced by 55 Indian Mobile Workshop Company. 

New camp construction in connection with the move of HQ 
South-East Asia Command and later of НО ALFSEA caused heavy 
concentration of work in the Kandy Area, where one section of 55 Indian 
Mobile Workshop Company tackled a load of 900 E.L.U. for a consider- 
able period. Fluctuation of load concentration also rendered it necessary 
to place sections at Kekirawa and Vavuniya. 

Small static workshops detached from Indian Static Workshops 
Colombo were sited at Nuwara Eliya and Diyatalawa to cope with 
vehicles of rest camps, schools of instruction and other small installations 
in the area, the load here being about 120 L.U. 

It was an advantage having mobile units in the Kandy and North 
Areas as the location of loads was continually changing. The flexibility 

_of Mobile Units made it possible to meet this fluctuation which could 
not have been met by Static Workshops. 

337 L of C Recovery Coy—Headquarters Colombo, with sections 
attached respectively to Indian Static Workshops Colombo, Indian 
Static Workshops Trincomalee and Workshops Kandy was able to 
cope with all recovery requirements. 


Problems peculiar to the L of C 


It is appropriate to remark on the organisation of C.A.C. under 
this heading as the Island became virtually a large L of C Transit 
Camp-—cum Naval Base. The principal problems were :— : 

(а) RN and RAF predominated during most of the period 
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under review. Army requireméffts were given а low 
priority and workshop siting and accommodation in 
particular was often a matter of *'Hobson's choice", 

(6) The arrival of forces (including Colonial) from Sudan, 
Abyssinia, Madagascar etc. brought a large variety of old 
and non-standard equipment to Ceylon. The Island 
rapidly became a vast dump when units and formations 
moved on after re-equipping. 

Training 

(a) The standard of technical training of officers was fairly good, 
though some were not readily adaptable. For example many experienced 
in MT found it difficult to interest themselves in Armament and 
Instrument work and this made posting difficult. 

The BORs’ and IORs’ standard of technical training was very 
good in the early stages but later re-inforcements were often much below 
average and lacked adaptability. The situation improved somewhat 
towards the end of the war when the results of co-operation between 
GHO (India) and ALFSEA became apparent. 

(b) The military training standard of officers was generally 
satisfactory throughout. The BOR’s standard was good in the earlier 
stages but deteriorated later. Young BORs sent to Ceylon аз re- 
inforcements lacked leadership and frequently had very little knowledge 
of local conditions and mentality. Much could have been done in the 
U.K. and during the voyage to make good this deficiency. The IORs' 
standard was also reasonably good in the beginning but deteriorated 
Jater as re-inforcements were hurriedly raised and often consisted of raw 
recruits necessitating further training which was not easy to organise. 

.(c) Trade testing presented no difficulties as workshops, where 
tests could be arranged, were within easy range. 

(d) The courses laid down by GHQ(I) were adequate and 
generally helpful. Particular note must be made of the short courses 
arranged by Messrs Fords and General Motors Ltd. at Bombay, 
which were very valuable. 

The main difficulties in regard to courses in India were :— 

(2) Distance (involving much loss of time of students in transit). 

(4) Shortage of suitable personnel—workshops were under- 
staffed and men having essential qualifications could not 
readily be spared from units. 


Spares 


Generally speaking the spares situation left much to be desired. 
АП possible assistance was given to Ordnance to ensure that nothing 
was left undone and all provision action wa’ taken by Ordnance but then 
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results were often disappointing. The reasons :— 
(т) Bulk stores were shipped direct to India from U.K., U.S.A., 
etc., for distribution. 

(8) Burma (Fourteenth Army in particular) had first priority; 
Ceylon although an operational area took priority after 
India Command. 

(iii) Pilferage оп a large scale took place in all stages of distri- 
bution, and considerable losses were sustained, despite 
wholetime efforts by all services, police forces, etc. 

The above remarks apply particularly to МТ, an exceptionally 
bad feature being that vast quantities of essential identification lists, 
catalogues and handbooks were locked up in Indian depots and not 
distributed, owing particularly to lack of trained staff. It may be noted 
that the location of these books and their subsequent issue was due to 
the efforts of certain civilian technical representatives. 5 


Cannibalisation and Reclamation 


Owing to the grave difficulty of obtaining spare parts (particularly 
MT) through normal channels large-scale cannibalisation was inevitable. 
After some initial reorganisation Ordnance were able to move all written- 
off vehicles into one large VRG Park. Large quantities of badly 
needed spare parts were obtained from this source which was suitably 
controlled by Ordnance. 

Each workshop had its own reclamation section which was 
extremely useful ; its activities were usually limited to the shops’ own 
requirements and not those of the other units or Ordnance. 


Manufacture 


It was necessary to use machinery tool capacity in all workshops 
to the fullest extent in order to offset shortages in supply by the manu- 
facture of spare parts and components such as bushes, king pins, etc. 
The manufacture of special items such as open sights for 3'-77 АА 
Mountings and a large variety of experimental and instructional gear was 
undertaken in AA Unit Workshops with assistance from 4th Echelon 
Workshops. Here again manufacture was a fairly full-time occupation. 

A side line was the running of a Vehicle Assembly Plant for packs 
received from U.S.A. and Canada in particular. Indian States Labour 
Units, which proved to be very efficient, were used for this purpose, 
and one senior ТЕМЕ officer and several R/IEME BORs were in charge 
of this organisation. 


Lecal Resources 


Useful material, plant, and occasionally castings, were obtained 
from installations such as the Ceylon Government Factory and the 


336. IEME 


Ceylon Government Railway located in and near Colombo, respectively. 
No special organisation was laid on for this but use was made of 
Ordnance Local Purchase Section when necessary. 

Materials, etc., were often obtained from RN and RAF sources, 
frequently on an “exchange” basis. 


Conclusion 
Organisation etc. 


The main difficulties suffered by R/IEME were due to the delay 
in the formation of these Corps, which should have been raised at least 
five years before World War II. Teething troubles were inevitable, but 
they could have been very much reduced if pre-war policy had included 
the logical and practical development of technical resources. 

The system of administration within the Corps, and the echelon 
system of repair produced truly remarkable results. A logical step 
would have been to bring full control of all technical stores under the 
administration of EME organisations. 

Training 

(а) Much was achieved with raw, but usually very willing, 
material. Distance between Ceylon and training establish- 
ments in India was a drawback. 

(6) There was a great need for more Staff-College vacancies for 
R/IEME officers. 

(c) Peace-time training should aim at enlarging the knowledge 
of specialists,. 


Design etc. 


(а) Many difficulties mainly connected with spare parts—were 
encountered owing to lack of standardisation. This, of 
course, was a world-wide problem, and was accentuated 
by hectic production under Lend-Lease arrangements. 
There was a great need for the immediate creation of more 
international Standardisation Committees, 

(b) The re-design of equipments, especially vehicles, from the 
waterproofing angle should be urged. 

(c) “ТторісаПзапоп” should be incorporated during manu- 
facture of electrical and optical equipment. 


ORDNANCE AND ТЕМЕ IN THE MIDDLE EAST 
With 4th Indian Division (Egypt 1940) 


From August 1939 to October 1940, the sole field workshop 
resources of the 4th Indian Division were two Ordnance Mobile Work- 
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shop Companies. In October 1940, when a revised system of technical 
maintenance was introduced by AHO (India) Ordnance Workshop 
Units overseas were also reorganised. One Ordnance Workshop 
Company and one divisional headquarters light aid detachment were 
to be raised, trained and despatched as soon as possible to the 4th Indian 
Division. In respect of vehicles and equipment these units were comp- 
leted except for workshop lorries, because those held in India were 
out-of-date and not fitted with Sand Tyres. Lorries of a new type 
were expected to arrive in India during early 1941, and it was proposed 
that the workshop units be despatched to Egypt deficient of workshop 
lorries, which would be supplied later either from India or the UK. 

Under the new workshop organisation, the 4th Indian Division 
required four mobile workshop companies ; the seven workshop sections 
already in Egypt were to be reorganised into three companies therefore, 
and reinforced by a fourth company provided by India. Actually, two 
workshop companies (G and H) were despatched from India in October 
1940 and the resources of the division were then reorganised into five 
workshop companies (redesignated Nos. 17 to 21) on the Main-Shop 
and Light-Repair Section type of establishment. This organisation 
appeared to work quite well although it was said to be not so flexible 
as the original organisation. 

The terrain of the Western Desert and the air-superiority of the 
enemy presented certain difficulties peculiar to IEME. In the first 
place a considerable amount of work on formation vehicles was necessary 
to adapt them to the conditions of the desert ; this work monopolished 
time which could otherwise have been spent in essential training, e.g., 
in water discipline PAD and particularly map-reading and driving by 
compass. A high standard of map-reading knowledge and experience 
was essential for operations on an almost feature less desert. Workshop 
vehicles had to be considerably dispersed as a precaution against enemy 
air attacks. 

Training was very intensive therefore, and successful, for by the 
end of November the abilities of workshop personnel in respect of tactical 
training were reasonably good and they looked forward with confidence 
to an impending attack by the enemy. 

At Sidi Barrani in December 1940, which resulted in a resound- 
ing victory for Allied arms, movement of units was so rapid that work- 
shops were hard-pressed in maintaining output and pace. Communica- 
tions were the greatest difficulty and the absence of a wireless link prov- 
ed a handicap which was to exist throughout this and later campaigns. 
Workshop had to post to Brigade Headquarters and HQ RA, a represen- 
tative (BOR or VCO) responsible for reporting casualty vehicles requir- 
ing recovery. This system was inevitably slow and unsatisactory for the 
highly mobile warfare experienced. 


838 ТЕМЕ 


There was also an acute shortage of recovery vehicles although 
this did not prove to be a serious handicap because the majority of 
vehicles put out of action by enemy aircraft and artillery fire were usually 
grouped on the battlefeld ; the practice was to move the light-repair 
workshop sections up to the site of the casualties. 

One of the greatest difficulties experienced was that of spare-part 
supply. In those days there were no Ordnance Field Parks or any large 
holdings of technical stores for Indian pattern vehicles in forward areas. 
The number of stores-lorries available and allotted to workshop units 
was grossly inadequate ; most stores had to be brought to a distance of 
300 miles from Cairo. 

After the battle of Sidi Barrani, the 4th Indian Division was im- 
mediately ordered to the Sudan and workshop units’ which were in 
position by X-mas 1940, were required while en route to maintain vehi- 
cles of the formation by replacement of major assemblies. Since the 
journey was across 700 miles of soft desert, it will be understood that the 
workshop companies had to work strenuously all the way to avoid loss 
of vehicles. 


With the 4th Indian Division (North Africa) 1941-43 


On return to Egypt in May 1941, the 5 Brigade Group including 
17 Mobile Workshop Company proceeded to Palestine to take part in 
the successful Syrian campaign. The divisional headquarters and 7 
and 11 Brigade Groups went to the Sidi Bagush area to prepare an all- 
round defence position (termed a. “Бох”). 

Vehicles and equipment were then in need of extensive overhaul. 
Few vehicle replacements were available, although there was no great 
difficulty in this respect for artillery equipments. An extensive overhaul 
programme was carried out while the defences were being prepared 
during May and June 1941. 

In May an R.A.O.C. Ordnance Field Park was established for the 
Division. The first step was to re-scale this unit, which had brought 
into the desert items such as crankshafts. When re-scaling was 
completed, and road delivery convoys were in operation, the improvement 
in supply of spares was marked. 'The Ordnance Field Park was 
under the control of the Divisional Ordnance Mechanical Engineer 
(DOME). 

In June the Division was in active operations against the enemy 
along the coast. In July, 7 Brigade Group moved to Siwa and Giarabub, 
300 miles inland, to carry out long distance patrol work. Much of the 
desert in this area was of soft, wet sand known as "subaka", heavy vehi- 
cles frequently sank to the level of the radiator cap, and could be extri- 
cated only by building up a platform of piles underneath. These opera- 
tions showed that the type of vehicle in use by the Division (Indian 
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pattern two-wheeled drive) was unsuited for this terrain and the resul- 
tant wear was excessive. 

In July a further reorganisation was effected ; 21 Company was 
disbanded and the other workshop companies reorganised as an HQ 
with a two or three workshop section basis. The weaknesses of this new 
organisation were :— 

(a) LADs remained as before: a Brigade HO had an LAD 
consisting of one warrant officer and one fitter; Transport 
companies had no Workshop Sections but a **Unit Repair 
Organisation" of one warrant officer and 8 craftsmen. 
The LADs were completely inadequate and no provision 
was made for the maintenance of Field Ambulances 
which had up to 50 vehicles. LADs were improvised 
at the expense of other workshop units. 

(b) No recovery company was provided ; the few recovery 
vehicles held by workshops were inadequate for long dis- 
tance mobile operations, and difficult to control on a 
divisional basis. 

By October, the 4th Indian Division was again concentrated and 
partially re-equipped. The second advance to Benghazi commenced 
on 18 November 1941, with an attack on the Omar positions. The 
approach was carried out at night without lights, as were most large- 
scale movements later. The presence of German mine-fields made a 
high standard of navigation and driving essential. As workshops moved 
by night and had to work by day, a high standard of fitness was also re- 
quired. 

At the commencement of the operations the Division was equipped 
with all available resources but was not by any means complete to es- 
tablishments. 

A series of lateral changes in Field Maintenance Centres (FMCs) 
resulted in stores delivered at a FMC after the Division had ceased to 
draw from that centre, being left (sometimes unattended) with resul- 
tant delay, damage and pilferage. The delivery of stores to the ОЕР 
by rearward Ordnance Services broke down because of the old difficulty : 
it is easy to locate a railhead or other well-known advance base installa- 
tion coming from forward areas but very difficult for rear services to 
find field units moving as dictated by operations. Seldom if ever, can 
rearward organisations keep in touch with the movements of forward 
units. 

A situation was eventually reached when the operations of the 
Division were being definitely restricted by failure to replace battle ca- 
sualties in material, although it was known that much of this material 
was available and awating collection at' various places in the rearward 
area.. 
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A complete break with existing regulations and practice was there- 
fore made ; one workshop company was immobilised and the drivers and 
some of its vehicles used to bring up new vehicles from the rear and 
supply them to units. 

The HQ Ordnance Field Park grounded its stores and scoured 
the rearward area for the missing material, delivering it to BOWOs at 
Advance Divisional headquarters. This brought about a considerable 
improvement in the availability of stores, butas operations progressed, it 
was not practicable to continue to use workshop drivers for the collec- 
tion of vehicles, and other expedients had to be devised. When орега- 
tions came to a pause at the end of December, complete refitting of the 
Division was essential and the system of using НО ОЕР was continued 
with complete success. In all some 300 tons of stores were brought for- 
ward. 

Benghazi was captured on 25 December 1941 and workshops 
moved into buildings and took full advantage of the temporary lull in 
operations to re-condition a large number of vehicles. 

During the withdrawal from Benghazi at the end of January 1942, 
workshop units moved back without serious loss of life or material, but 
unfortunately all LADs of 7 Brigade Group were captured with the 
“В” Echelons. 

In February 1942, the Division less the 11th Indian Infantry Brigade, 
was withdrawn for rest and training. Divisional Headquarters moved 
to Cairo, the 5th Brigade to Palestine and the 7th Brigade relieved the 
5th Indian Division as Garrison of Cyprus. 

18 Mobile Workshop Company (with the llth Indian Infantry 
Brigade) were captured complete in Tobruk when - that town fell in 
june 1942. Reports indicate that the company which was located in 
that part of the perimeter first attacked by the German tank columns, 
fought gallantly until the garrison surrendered, It was also reported 
that non-combatant artificers fought side by side with their combatant 
comrades. 

17 Mobile Workshop Company returned to the desert with the 
5th Brigade in June 1942, and fought in the retreat to Alamein with the 
5th Indian Division. This workshop suffered heavy casualties in this 
retreat. In September the 4th Division again concentrated and relieved 
the 5th Indian Division on Ruweisat Ridge of the Alamein defences. 
The Battle of Alamein in October produced no new workshop problems. 
Communications were short and the battle was fairly static. 

Further reorganisation of workshop services was made after Alamein. 
Workshop units were then called Brigade Ordnance Companies and 
comprised an HQ Rear Repair Section, Advance-Repair Section and a 
Recovery Section. This establishment proved unwieldly and cumber- 
some. Of the 350 men in each Company, less than 100 were artisans. 
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The establishment of artisans in the Division as a whole was some 200 
less than a British division operating with similar equipment. 

The 4th Indian Division took no part in the pursuit of the enemy 
from Alamien to Tripoli, but moved to the Benghazi area, where all the 
Divisional transport was used to assist RASC/RIASC in load-carrying. 
'This transport hàd been taken over from other formations and was all 
due for replacement. After two months constant use of vehicles on this 
line of communication work the resulting load on workshop was 
extremely heavy. | 

When the order came to move from Benghazi to Mareth, a distance 
of 800 miles, no replacement vehicles were available, but spare parts 
were in good supply. One workshop company fitted 250 major unit 
assemblies in three days. 

Recovery was hampered by minefields ; the weight of Scammel 
recovery vehicles for example with suspended tows, on two occasions 
exploded mines which had been traversed before by hundreds of lighter 
vehicles. During the last part of the advance to Tunis the main diffi- 
culty of workshop units resulted from the complete absence of replace- 
ment vehicles. As every vehicle was required to carry a load, those 
which could not be repaired had to be towed with their loads. Drivers 
were unused to the narrow hill roads and many accidents occurred. 
Recovery vehicles worked day and night with three shifts of drivers. 

The fall of Tunis marked the end of the campaign in Africa, when 
the Division was ordered back to Alexandria, taking with it all vehicles 
for base repair. Four RASC 10-ton Transport Companies were allotted 
to assist in towing casualties and some 1,000 captured enemy vehicles 
were utilised for load-carrying. At Tripoli, on the way back, the 
Division including IAOC units were inspected by HM the King, who 
expressed his pleasure at the standard of craftsmanship of the artisans 
of the IAOC, and the way they had learned to repair the complex 
varieties of army equipment under the arduous conditions of operations. 

The Division was under training throughout the 1943 summer in 
Syria in mountain warfare and combined operations, in Egypt and Syria. 
Workshop units took the opportunity to carry out an intensive training 
programme for recruits, in recovery operations in mountainous country 
and in the waterproofing duties of workshop personnel. 


The Sudan and Eritrea 


The topography of Sudan and Eritrea was a complete contrast to 
that of the Egyptian desert. The country was barren and mountainous 
and with the exception of one main road, only rough narrow tracks were 
available for movement of the formations and units. Advancement 
along definite lines, however, made workshop deployment a relatively 
simple matter ; light repair sections were kept always well forward and 
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the main workshop sections following in the rear leap-frogged one another 
to keep pace with the formation while restoring casualty vehicles to run- 
ning order. No. 17 Workshops Company had moved ahead to Aswan 
and No. 20 Workshop Company went to Wadi Halfa, and both were set- 
tled in position by Xmas 1940. | 

Recovery work was more interesting in this mountainous country 
than it had been in the desert and among the equipment recovered dy 
workshop units were some forty enemy tanks. These were later shipped 
to the Allies in Greece. 

The supply of spare parts was again the greatest difficulty particu- 
larly during the advance into Eritrea. Supplies had to be brought ир. 
from Khartoum, 400 miles in the rear. A large proportion of necessary 
stores were not available at all, although enemy stocks in the larger 
towns such as Agordat, Keren and Massawa were captured and utilised. 
In Massawa, a haul of 400 Chevrolet road springs provided а reasona-: 
ble stock for one entire brigade group. 

Ordnance workshop companies were also called upon to maintain 
various equipments not normally encountered. For example, on the 
Agordat and Keren rail-road, IAOC fitters travelled on 15-cwt trucks 
riding over sleepers in towing railway wagons which represented a supply 
vital to the Division. The trucks were later replaced by Diesel locomo- 
tives, overhauled and maintained by the workshop units. 

At Keren, where the Italians presented a determined defence, the 
only road had been successfully destroyed. A railway entered the town 
through a tunnel and the formation was thus forced to use animals as 
first-line transport. Daily supplies had to be brought up from Kassala, 
120 miles in the rear ; on this line of communications workshop units 
were fully employed in maintaining vehicles. The workshop load re- 
presented by artillery equipments rapidly increased at this time owing 
to the very large number of rounds fired, and the necessity for improvi- 
sation and manufacture of various spare parts not availabie, for example, 
the spare parts including packings for 25-pounders. 

The campaign ended with the capture of Massawa in April 1941 
when the 4th Indian Division was ordered to return to Egypt where the 


Italians had been reinforced in the Western Desert by the German 
Africa Corps. 


IN ITALY (1943-44) AND GREECE WITH THE 4 INDIAN 
DIVISION 


In December 1943, the 4th Indian Division completely re-equip- 
ped for the first time in four years, landed in Italy and moved to a sector 
of the Sangro area. 

The countryside was a complete contrast to that of Africa. High 
ridges and deep valleys succeeded one another as the Division moved 


ТЕМЕ WORKSHOP, 8th INDIAN DIVISION, CASSINO, ITALY 





Armourers at work in the open in Italy 





Working on the engine of a jeep 
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North. The land everywhere was intensely cultivated, and in the rainy 
weather tracks deteriorated into quagmires. Mud was everywhere. 
The only sites available for workshop were in villages, which were usually 
under shell fire, or in fields ankle deep in mud. Vehicles had frequently 
to be winched in and out of workshops. 

Almost every battle involved one or more river crossings. As 
soon as a bridge-head was formed recovery posts were established at the 
crossings. These posts usually came under shellfire and casualties were 
heavy. 

Roads in Italy were narrow, the traffic dense. First priority for 
workshop units was recovery in maintaining the roads open. Casualty 
vehicles were pushed to one side by day and recovered at night. Under 
enemy artillery observation, it was usually impossible to move heavy re- 
covery vehicles in forward areas by day. There was little mobile war- 
fare. Each battle was a set piece carefully planned. Vehicle mileages 
were considerably less than they had been in Africa, but the artillery 
were firing many more rounds per gun. 

At the battle at Cassino in March 1944 the Division sustained very 
heavy losses. Workshop units which were now of the Corps of IEME 
were more fortunate than other services but recovery crews still suffered 
heavily. After Cassino, the Division re-formed and took over a section 
on the Adriatic coast, and, in June, followed up the retreat to liberate 
Chieti and Pescara, mopping up rear guards. 

In July, there was a short rest period at Campobaszo. Workshops 
took the opportunity to carry out a complete inspection of all equipments, 
which were made thoroughly battleworthy for the forthcoming 
operations. 

In August the Division moved to Umbertide, and carried out a 
number of successful operations in Central Italy, driving the Germans 
North and West. During the dry summer, recovery and repair problems 
were considerably simplified. Тһе absence of mud meant considerable 
relief of workshop load. Most of the forward tracks were suitable only 
for jeeps. А workshop and recovery detachment using jeeps had been 
formed at the time of the battle of Cassino, certain modifications being 
made to fit them for recovery work. This detachment proved invalua- 
ble. à 

It was found that the normal task-maintenance system failed when 
jeeps were being used continuously on rough tracks for weeks at a time. 
Hauling trailers and driving over very rough ground, these jeeps, often 
with chains on all wheels, were running for twelve hours a day ; a high 
proportion of this in low-ratio gear. The maintenance of the forward 
brigades depended on them and one vehicle with a slipping clutch or even 
an engine not able to deliver full power caused traffic hold-ups. Over- 
taking was impossible on the narrow one-way tracks. 
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A special maintenance squad was, therefore, formed with unit 
driver-mechanics and spare drivers, working under supervision by the 
jeep workshop detachment. Fifteen percent of the vehicles were with- 
drawn from duty each day, and all maintenance tasks carried out, and 
after inspection by workshops necessary repairs were also effected. Every 
‚ jeep was thus inspected, serviced and repaired once a week and break- 
downs were practically eliminated. 

In September the Division moved to a new position for an attack 
on the Gothic Line. The rain had started again and the only vehicles 
which could move off the main roads were jeeps and American 6 x 6 
lorries. The Division fought a successful series of battles for this line, 
ending in the liberation of the small independent state of San Marino. 

The troops then returned to Tarento to proceed to Greece and 
in November IEME units wer at last reorganised into Indian War Es- 
tablishments, іе, HQ CIEME, three workshop companies, one re- 
covery company, full-scale LADs and workshop sections with RIASC 
Transport Companies. After struggling for years on inadequate estab- 
lishments these new establishments seemed lavish, as indeed they were. 

In Greece, the Division was split into brigade groups, each with 
a workshop company and detachments of the Divisional recovery com- 
pany. Vehicles were used continuously for relief work, and workshops 
were always fully employed. 

Near Patras, a landing craft carrying a section of 119 Workshop 
Company loaded with petrol, struck a mine ; there were only three sur- 
vivors. 

At the end of the war in Europe, in May 1945, the 4th Indian Divi- - 
sion was still in Greece. Great disappointment was felt that this Division 
which had been in active operations from the beginning of the war should 
not have been similarly engaged at the end. 


Lessons Learnt in Africa and Europe 


The lessons which can be learnt from an account of the work of 
IAOC and IEME in Africa and Europe arise from the difficulties faced 
and overcome by these Corps. These difficulties have been described in 
the preceding account but can be re-capitulated for convenience, and the - 
obvious lessons drawn. 

Until November 1944 the Workshop units of the 4th Indian 
Division had to operate on establishments which were grossly inade- 
quate. These units had less artisans than British workshop sections 
operating in the same theatre and far less than standard Indian divisions 
operating, with a lesser number of vehicles, in Burma. The obvious 
lesson is that as far as possible, units must be raised to the full authorised 
establishment, and with due regard to the terrain of the theatre of op- 
erations. There is no doubt that India’s unpreparedness for war was 
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largely responsible for this inadequacy, but such a thing should not be 
allowed to happen in future. 

No. :Зга echelon workshops were provided by India for any of the 
Indian divisions in Africa or Europe, whereas each British division 
invariably had its Infantry Troops Workshops in support. Usually 
some arrangement was made for these British units to carry out 
3rd Echelon repairs for Indian divisions, but there was not the same 
liaison when the same Infantry Troops Workshop was in support of a 
formation. 

It is suggested, that if India ever happens to be co-operating with 
any other power in a future war, a closer liaison with that ally overseas 
would assist in solving problems of this nature. 


Spare Parts Provision 


The issue of vehicles and supply of spares to the ТЕМЕ was not 
controlled by the ТЕМЕ itself. It is doubtful whether such a system 
(i.e. supplying of spares by another Corps) is fundamentally sound. 
It is not suggested that issue of vehicles, guns etc. should normally be an 
TEME responsibility, but it is essential that the senior engineer of a forma- 
tion should maintain the closest liaison with the General Staff (who lay 
down the policy for issue) and Ordnance (who work out the details) 
for issue of vehicles and spares. 

In the early years the big problem was the shortage and unsuita- 
bility of recovery vehicles. The Albions (10.32) were very reliable 
but under powered and completely unsuitable for use in the desert. The 
Marmon Harringtons were very useful as light recovery vehicles, but had 
certain limitations. Later an AEC Matador and two Scammels were 
acquired. These vehicles were a tribute to British engineering and 
covered from 90,000 to 120,000 miles before requiring repairs. But they 
were slow and heavy and not so good for rapid handling as some vehicles 
produced іп the U.S.A. later in the War. 

None of these were, however, useful in Italy where vehicles had to 
be recovered from mud. The Italians, however, had a gun tractor de- 
signed for local conditions ; this was the Parvesi, with a drive on four large 
diameter steel-wheels fitted with speeds similar to agricultural tractors, 
A powerful winch was also fitted. These were used for recovery in 
mud and proved very effective. The development of a tractor suitable 
for use on muddy terrain is well-worth consideration. 

Training of other ranks in workshop units engaged in active 
operations is difficult but must be carried out. With normal work, 
little time is available, and every opportunity must be taken, therefore, 
during rest periods. At one stage, when workshops had a large influx 
of recruits one workshop was closed down for one month, to carry out 
elementary training of all new arrivals. 
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Technical training must be carried out continuously to maintain 
the desirable standard. To do this, a captured vehicle was fitted up with 
sectionized parts of all common equipments and acomplete electrical 
system. A shelter on the outside provided a classroom. 

In 1942, all workshop personnel were instructed in mine detection. 
Two mine detectors were issued to the DOME and were used mainly 
by recovery sections. Mines caused more casualties in Italy than any 
other enemy weapon, and the importance of training in current types of 
enemy mines cannot be too strongly emphasised. 

Similarly officers, British other ranks, drivers and driver mechanics 
were given courses on various subjects, technical as well as administra- 
tive, whenever the military situation permitted. The instructors’ time 
on these courses was well spent and a marked improvement in the general 
overall maintenance situation was visible. It is suggested that arrange- 
ments for such instructions should always be made beforehand, and the 
instruction imparted during static operational periods or rest periods. 


CHAPTER ХХ 
TECHNOLOGICAL SURVEY 


In dealing with repair and recovery problems on the vast scale 
required for an army in the field, ТЕМЕ had to cope with a wide range 
of technical problems, the solution of which in the first place depended 
on (a) the quality of tools and equipment provided for the several 
echelons of repairs and recovery and (b) the supply of spares. 

A general account has been given in previous chapters of the type 
of workshops that functioned from front line to base. Reference has 
also been made to the spares problem which affected the task of 
maintenance and repair vitally. This chapter deals with tools and 
equipment available for repair and recovery tasks during the war, some 
outstanding aspects of the technique applied to repair and manufacturing 
processes and a survey of the problems arising out of cannibalization, 
reclamation and reconditioning of spares. 


WORKSHOP EQUIPMENT 


In the inter-war period considerable progress was made in the 
development of mobile workshops to meet the requirements of a fully 
mechanised force. Numerous types of machinery lorries were designed 
equipped with a wide range of machine tools and plants; such as the 
following :— 

(a) Lathes from 8 inch to 34 inch precision type. 

(9) Drilling machines from 32 inch radial type to 543 inch 

bench drills. 

(c) Milling machines universal medium duty type. 

(4) Electrical repair plant complete with test bench. 

(е) Universal woodworking machines. 

(f) Dry air charging plant for recuperator charging. 

(g) Battery charging facilities. | 

(h) Welding plant both electric and oxy-acetylene. 

A study of the repair organisation during the early stages of World 

Маг II shows that though the need to limit the manufacture of spares 
existed, it was entirely dependent upon the spares supply position. This 
position being hardly satisfactory, manufacture had to be undertaken 
on а very large scale and field workshops had, of necessity, to be supplied 
machinery and plant to cope with this load. The necessity for any 
particular machine tools or repair equipment could be measured not 
by the probable time of its useful employment in terms of machine 
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hours, but rather by the fact that without it valuable fighting equipment 
could not be kept in action. 

Gradually, with experience, the total number ot different kinds 
of machinery lorries was reduced. Vehicles more suited for the job 
were introduced, such as 15-cwt trucks and trailers of various capacities. 
New layouts were also introduced with a view to provide— 

(a) More plant of the lighter kind. 

(b) Increased battery charging facilities of the constant potential 
type. 

(c) Increased welding equipment, both gas and electric. 

(d) Ample and independent power units. 

(e) Increased facilities for dealing with the repair of electrical 
and telecommunication equipment. 

The chart opposite shows details of the types and allocation of 
mobile machinery lorries and trailers during the war. 


Equipment for Special Roles 

Al the mobile equipments so far mentioned were normal Field. 
Force Establishments, but new types were developed to meet special 
requirements. 'ТҺеу are described below :— 


hun ——————— ——————— ———— ÓOIMOGAEOOXOULLOIA, ae 





Type Purpose 
Light weight airborne Introduced in July 1942 primarily to meet 
workshop trailers the needs of workshops of airborne 
divisions. | 





Mobile tyre repair lorries Introduced in 1943 for carrying out major re- 
pairs in forward areas to all sizes of tyres. 





Turtle A workshop mounted in the amphibious 
vehicle “NEPTUNE”. This was intend- 
ed for carrying out first line repairs to 
“NEPTUNES”, but was never produced 
beyond the prototype state. 





Drying and A lorry carrying a large drying oven 
baking lorry capable of drying simultaneously 16 
Wireless Sets No. 19 and of extracting 
8 Ibs. of moisture an hour; with a 
temperature rise within the oven of 
35°F. The type was not produced 

beyond. the prototype state. 





Spraying lorry This lorry was developed for the purpose 
Pu MS. . of spraying wireless sets and components 
with moisture resisting varnish after they 
had been repaired.  Prototypes only 
. were produced. 


ypes for Operations in the Far East 


| Protot 





Continued 





MAIN ITEMS OF EQUIPMENT AND THEIR ALLOGATION TO FIELD UNITS FOR THE VARIOUS TYPES OF MOBILE WORKSHOPS 































































d ; END ОЕ WAR 5 
MACHINERY LORRIES & TRAILERS—TYPES—EQUIPMENT & W.Es. 1 2 3 4 5 6. 7 8 9 10 Hu 12 13 "T is oo a ы. a c ‘OOO 
dte | | 2 16 17 18 9 20 | 9 BEGINNING OF WAR 
тт E | : ; | S 22 23 | 
р : ta ds ; LAD LAD LAA wksp НАА wksp S/L baty LAA S/L A.A.bde Infwksp Armd wksp Corps tps Army tps Gen tps Lof i | 24 25 
Туре Chassis and Body ШЕ Main items of Equipment i | qe wksp type ‘С’ суре Т» type| type type (type wksp Басу wksp wksp Coy Соу  wksp Inf wksp Armd Жыз ae а Med wksp Engr eqpt Engr eqpt Port Wisp Ady base Adi 
| : | ecs s А ‘B А? В : tps wksp tps wksp type <A’ туре в | wksp — wks us AA bde Amy fid GHQ P 
А | } : 5 type ‘B’ aa hea wisp base wksp wie ‘ort wksp 
“ cas Е - Y d : det с 2 
“в 3 ton 4x4 М/с drilling sensitive pillarlin М/с. milling. plain. horizontal 22x7 table | 1 ps M GEAR HRK I ода AE EN 
*D, ! 3 ton 4x4 house Board. battery charging. 3 circ 110v. Lathe. precision. 34 /4 in ss & зс М/с. i 4 | p odo 1 TOM 1 1 1 — | | - 
мұ drilling. bench. $ in М/с grinding & polishing. light | ; ` : € 4 н А ] 1 
*F 3 ton 4x4 house Board. battery charging. 3 circ 110v. M/c. drilling. bench. # in Oven. drying : | | 1 1. Y Le, 71] TID 2 2 
Ы elect. М/с. grinding & polishing. Міс. valve seat grinding Test bench. elect. i | у : 1 1 
Tester. armature drop. Re-magnetizer. | | . ; А А ; 5 
* 4 25 2 4 
*H. 3 ton 4x4 Lathe 8in short bed Switchboard, 110 volts. | 
*1.30. | 3 ton 4х4 Plant. battery charging. constant potential. engine driven. 15/30v. 200/400a 
3 ton 4x4 Plant. dry air-charging. 2500 Ibs/sq. in. engine driven. 3 stage air compressor 











Plant. welding. electric. single. operator. engine driven 








15 cwt. 4x2 


















































































































































9k W. Gen 15 cwt. 4x2 Generator. engine driven. 9kW 110y.D.C. А 
aL, 3 ton 4x4 Мс woodworking. universal. 26 in circular saw. 16 in/planing. . р : n 1 1 | i i 
M 3 ton 4x4 Board. battery charging 3 circ 5-10-20a Lathe 44/5in centre 5.5. & SC М/с | : : ` * : 1 
А drilling. bench # in М/с drilling. portable. {іп М/с grinding & polishing. 8in i — M 
whl М/с. valve refacing. М/с, grinding valve seats enerator. 5kW. engine 1 1 1 1 11 i 1 1 1 2 3 1 1 1 1 
driven. Plant welding & cutting. Oxy-acetylene. light. Test sets. portable | К 1 1 1 1 
etc. ` | ! 
х. 8 ton 4x4 Generator, engine driven. 5kW. 110v.D.C. Board. battery charging. 3 circ 5-10-20a Е à! 0m 
. Lathe Тіп centre. 55 & SC М/с drilling bench. $ in. М/с 's.2. drilling. portable | 1 1 1 1 po 1 1 
Mic’s grinding. banch & tool post. М/с hacksaw. Plant. welding & cutting. 1 : 1 i : 1 
oxy-acetylene. Р | 
*7. ` 8 ton 4x4 house Charging set 1260 watts Rotary convertor 24v.d.c./230v. 50-Misc electronic test | ЕНИН 
eqpt. Std sig-gen. Analytical hand instruments for wireless testing & repair. 1 1 1 1 2 1 1 1 1 1 1 1 
Somevehs. for radar. : | 2 TEE 
TMk. I. 15 cwt 4x2 house Satellite to Type ‘Z’ Rotary convertor. 24v.d.c.t230v. 50-Reduced scale of elect- | ; е и UE SET ёз у гг» Oe э Un а СЫМ 
ronic test eqpt ` 1 I 1. 3 Y = 1 1 1 1 1 1 
Inst. Rep. 3 ton 4x4 house Lathe instrument makers М/с. grinding hand. Misc instrument. testing eqpt. 1 1 1l 1 1 1 1 9 1 1 1 1 
Trailers Compressed air greasing Plant. Tecalemit. Зӯр. petrol or electric. with houses : ` : . | 7 
Serving _ 2wh. light. and containers for engine. gear and penetrating oils and grease. | | | 9 1 1. 1 1 1 1 1 j { i i 
Serving 2wh. heavy As for light. but with portable. power pressure washer & collapsible canvas dam 1 1 i 1 i 
Gas welding = 2wh. 15 cwt Body 7ft long х 4ft wide x 18ins. deep fitted with 2 oxygen bottle and 2 acetylene. ` | | i 
2 plains welding & cutting. hp. oxy-acetylene. heavy weight. : | : : 1 1 1 1 1 
Generator 2wh. 2 ton 22kw. generator, 110v.d.c. driven by 4 cylinder engine 1 1 5 
Press 4wh. 4 ton Fitted with 60 ton press. | 
Grinder 4wh. 4 ton M/c. grinding. brakedrum М/с. grinding surface. 20in. wheel Б s E | 1 
Gas welding 2wh. 1 ton Similar to equipment carried in Trailer. 2wh. 15cwt. | \ | Т : СЕ 9 3 1 4 = 2 RCM MEM CINE EDEUOCQ NECS NEL 
Trailer 9 у М8 4 wh. machinery Type 2 E AIME " А . m . parc LN X Nuda 1 
Trailer 2 whld 4 wh. inst. repair UE аа І d E E 1 1 i 
——— —————— — MM s Еке! 
ж inaddition to vehicles B DI.F.H.I. 30. J. L & Z shown above, the following types were also іп use at the beginning of the War Note :—Owing to production difficulties Lorries 3 ton 6x4 were often used where 3 ton 4x4 are specified 
and subsequently became obsolete. | i ` К . i | i 
: А me i . my А f С 
А : 3 ton 6x4 Lathe. 7in. short bed Mjc drilling. bench. п. М/с. drilling. portable 5/16in М/с | 2 2 5 2 1 
grinding. bench. Board. battery chatging 74kW. Switchboard. 110 volts Р Superseded by Type X ў : | 
C. 3 ton 6х4. Lathe. 7in. long bed Switchboard 110 volts. ; Superseded by Type X mE : : 1 
. t : СТЯ n СТЯ . ` з г " ү ` j 2. „——————————— 
D. 3 ton 6x4 Lathe. 44/5in М/с. grinding. bench. М/с drilling. bench На. М/с drilling porta- . | ; 7 ——— $$$ aaa 3 1 
5 | ble 5/16in. Board. battery charging..74 kW. Switchboard. 110 volts Superseded by Type M : . mE : . | 
р . . f А 4. n: % Э жеч ee ee Ss > К : 5 ` ИИ ECCE 
D.2 3 ton 6x4 house Lathe. 4j in. semi-precision М/с, grinding & polishing М/с. drilling. bench jin. B ] 2 1 
Board. battery charging. 74 kW. Switchboard. 110volts Superseded by Type D1. z А 
с. 3 ton. 6x4 Mjc. grinding. pedestal. М/с. drilling. radial. Switchboard. 110 volts Superseded by Type B. i o c IUE EE 
І. 3 топ. 6х4 Plant. battery charging. 74/15volts, Board. battery charging Superseded by Type 1.30. 9 
K. 3 ton. 6x4 Controller. welding elect. Welding & cutting outfits. h.p. 2. Plant. welding s. o. к S ded by Type KL. with Trailer, ; : à ж Жы ыс з жуык Зы агышы MEL. MM MER 
| eng. driven. Forges. portable A Киз. blacksmith. 2Anvils & blocks 2 Swit. р y ТУР gaswelding. | | d 
chboard 110 volts. . | Е ; 
Trailer 2 whid 4 wh : | | ў "EET ia 
Machinery | Е i s А 2 ` 
Welding (electric) | : . ` : . 2 | < 
Electrical repair . 1 | р i р : 
Gen 5 kW 2 з : . . 
Gen 22 kW DG Finn a Sie чы РЕ НИ NON NE EL ЕЯ dai. 
ПТИ E ИЕСИ ae СЕНБЕ 


TECHNOLOGICAL SURVEY 349 








_ Type Purpose | 

Modified type A specially air-conditioned lorry for repair 
& gus of “Z” lorry of wireless sets in the Far East. Proto- 
а sos types only. 
Арс Енеммен аа кл PN 
ғар | Instrument A specially air-conditioned lorry for carrying 
Е 2 o repair lorry out instrument repairs in the Far East. 
EO = Prototypes only. 


ne ETE 


‘Trailer, 2-Wheeled, Lightweight, Type 5 KW Generator 
(Also Battery Charging) 
Purpose 
_ The function of this trailer was to provide power for the machinery 
and electrical repair trailers, for charging batteries, and to illuminate 
the lightweight portable workshop shelters. 


Description 


To obtain a small overall height the wheels of the trailer were 
carried on a stub axle on a rectangular frame. The generating set was 
mounted on a second frame suspended between the wheels by semi: 
elliptical springs. А canvas cover, supported on tubular framework, 
was provided to afford dust protection. А lightweight gas-welding 
and cutting outfit was carried in the boxes forming arches over the wheels ; 
provision was made for carrying engine and generator spares. А 
battery-charging board provided two circuits, 5 and 20 amp. Current 
was conveyed by jumper cable, which. allowed a dispersal of 10 ft. 
between trailers. 

Laden weight: axle 16 cwt. 3 qr ; draw-eye loading 3 qr ; total 
17 cwt. 2 qr. 


Main Equipment 


1. Generator, engine-driven, 5 Kw. 


2. Plant, welding and cutting, oxy-acetylene (lightweight) 


Trailer, 2-Wheeled, Lightweight Type “Machinery” 
Purpose 

It was designed for use with airborne formations and was normally 
associated with other types of trailers to form a unit. A 5 Kw generator 
was used to provide power to drive the machine tools. 


Description 


A general workshop, equipped for turning, drilling, and bench- 
fitting. A standard 4}-in. lathe was fitted across the rear of the.trailer. 
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A drill stand to take one of the two portable drills was provided and a 
double-ended bench grinder with twist drills attachment was fitted to the 
bench top. A sheet metal structure, strengthened by 1 in. x 1 in. mild 
steel angle iron and fitted in the flat top of the metal frame of the trailer 
to form the bench at a working height, also provided rectangular recesses 
for housing accessories and drawer accommodation for small handtools, 
Three 3}-in. vices were fitted and arranged so that they would be 
quickly adjusted to project over the edge of the bench when in use, and 
stored within the limits of the trailer when not in use. Provision was 
also made in the front of the trailer for carrying two 3-ft. portable benches 
which formed a part of its equipment. A lightweight, easily removable 
tubular frame with canvas covering provided protection when the 
trailer was stored or travelling. Weight of trailer, laden, was 18 cwt. 


Trailer, 2-Wheeled, Lightweight, Type Z 
“Calibration and Repair of Telecommunications Equipment" 
Purpose 

This trailer filled the role of a mobile testing, calibration and 
repair workshop for wireless sets and other telecommunication equip- 
ment in need of overhaul and repair. 


Description 


The chassis was specially constructed to conform to requirements: 
as to size and ground clearance. The wireless artificer could sit inside 
the body where he had, within easy reach, all the necessary test equip- 
ment. The space within the body was efficiently screened by a 2K VA 
Onan which could be housed inside the body when travelling, and placed 
outside on the ground when operating. A desk lamp provided illumina- 
tion when required. Normally the trailer worked inside a portable 
shelter, which was part of its equipment. The electrical connections 
were so arranged that the generator supplied current at 15 volt DC 
for charging the two 6-volt secondary batteries in series, and 230 volt 
AC for operating the standard signal generator, beat frequency oscillator, 
valve voltmeter, etc. Weight of trailer, laden, was 17 cwt. 1 qr. 


Trailer, 2-Wheeled, Lightweight, Type K 
“Electrical Repair” 


Purpose 
This lightweight mobile workshop was designed for emergency 


electrical repairs in forward echelons. 
Description 


The. trailer was equipped with an electrical test bench which 
could be adapted to take service type generators, starters and motor 
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cycle dynamos. Other special equipment to facilitate repairs to I.C. 
engine valves and valve seats was provided on the trailer. The top 
surface of the wooden structure formed a bench at working height and 
mounted a bench-drilling machine. Two 3-in. vices were fitted so as 
to swing.round and come within the prescribed width when stowed in 
a glider. Two 3-ft. portable benches with vices also formed part of the 
equipment and were carried in a space in the front of the trailer. Also 
provided, though not supplied as standard, was a lightweight test bench, 
comprising а $-Н.Р., 110 volt D.C. motor and test panel fitted with 
meters. A voltage regulator controlled all main types of vehicle generators, 
motor cycle dynamos and starter motors. Two 6-volt starter batteries 
were accommodated in the trailer for testing starter motors through 
a torsion balance. The whole was covered by a canvas canopy on a 
removable tubular frame. Weight of the trailer, laden, was 15 cwt. 
and it required external sources of power. 


Major Equipment 

(1) Machine, drilling, portable, electric, 110 volts D.C. Capacity: 
35/64 in. | 

(2) Machine, grinding, valve seat, portable electric, 110 volt 
D.C. 

(3) Machine, refacing valves, 110 Volts D.C. 

(4) "Test set, ignition and electrical. 

(5) Machine, drilling, portable electric, with stand. Capacity 
3/8 in. 

(6) Water still. Capacity 1 gallon per hour. 


Trailer, 2-Wheeled, Lightweight Type 
“Electric Welding? 
Description 


The petrol engine-driven generator was carried on a sub-frame 
mounted within the main frame which formed the axle. Short stub 
axles which carried the road wheels were welded to the main frame. - 
This arrangement permitted the trailer and equipment to come within 
the height prescribed by the restricted space of a glider. The light- 

weight gas welding and cutting outfit was carried, together with 
` accessories and engine spares, in boxes fitted over the road wheels, and 
an all-metal welded bench with removable legs was carried in a space 
in the side of the trailer, the framework forming a working bench and an 
overall canvas cover afforded protection from the weather. Weight of 
trailer, laden, was 17 cwt. 2 qr. 


Major Equipment 
(1) Plant, welding and cutting, Н.Р. oxy-acetylene (Lightweight) 
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(2) Plant, welding, electric, single-operator -engine-driven 
(lightweight). 


Power Supply 


‘Power to workshops was generally from опе or more small genera- 
ting sets, trailer mounted, supplying electricity at 110 volts D.C. In 
addition, certain machinery lorrries were fitted with their own petrol 
sets mounted on the floor of the vehicle. "Various small petrol sets were 
available for battery charging. Welding sets were self-contained 
with their own prime movers. DC motors proved satisfactory. The 
consensus of opinion in formations was almost entirely in favour of 
110 volts DC power supplies. Fear of the lethal effects of 230/400 
volts AC seemed to be the guiding factor. However, in view of the 
increasing use of electronic test equipment, telecommunication equip- 
ment and the anticipated use of more power hand tools . which were 
usually AC operated, a duplication of the power supply system became 
inevitable. It was, therefore, considered that the adoption of 230/400 
volts, З phase, 50 cps supplies would be advantageous. Three phase АС 
motors could be used for powers in excess of 5 HP. While for powers 
below 5 H.P. single phase AC motors would be the best, being smaller, 
lighter, more robust and cheaper than their DC counterparts. 

It is sometimes not realized that a workshop, particularly in the 
monsoon and winter months, whether working partially or wholly 
under cover, has a very considerable lighting load. It was not uncommon 
to find workhops working round the clock during periods of heavy 
equipment casualties. It was claimed that in such circumstances lighting 
was not a luxury, but a necessity contributing to the efficiency of work- 
shops. 

The use of a generator driven by the prime mover of the vehicle 
found to entail greatly enhanced wear and tear of the engine, excessive 
fuel consumption and frequent overheating. А generator and prime 
mover fixed in the vehicle caused excessive vibration and valuable space 
was wasted which could be saved if the generating set was carried on a 
trailer. In spite ofits disadvantages in hilly terrain it was felt that the 
trailer-mounted set was the best. 


Workshop Vehicles 


Some difference of opinion existed amongst users of machinery 
vehicles with regard to their suitability and range. It was suggested 
by some that workshop machinery should be carried in house type trailers. 
The reasons given were that by doing so the floor area could be increased, 
making a better machinery layout possible, the overall height could be 
reduced without forfeiting head space, and the towing. vehicle would be 
available for other uses when the workshop was in position. The latter 
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reason was no doubt due to the fact that all workshops were short of 
vehicles for general purposes. 

The lorry type, on the other hand, was considered by other users - 
to be more satisfactory because it could manoeuvre more easily in con- 
fined spaces, was always available for being sent out on a job, was faster 
and did not choke up the roads so much as the trailer type. Even with the 
lorry type the General Staff were at times very loath to allow IEME 
workshops to move forward with the remainder of a formation. It 
appered on the whole that the house type body fitted with air-conditioning 
was the best; failing which, extractor fans and an insulated roof were 
required for machinery lorries. 

The types of chassis used were reasonably good but the need for 
front wheel drive was evident, either 6 x бог 4 x 4 being essential. Some 
form of convenient integral jacking to unload the springs and to form a 
more stable workshop was also required. | 

The lightweight trailers were not robust enough for roads in the 
Eastern Theatre. Stronger axles and wheels were essential. Flat 
6-ton trailers for the carriage of heavier machinery for Base 
Workshops would have been very effective, as was seen in the Western 
Theatre. 

A grinding attachment and a milling attachment for use on centre 
lathes would have been assets. For 3rd echelon work it was felt that 
one lathe should be of the gap type. A small shaper would also have 
been useful. | 


Telecommunication Vehicles 


The U.K.-built ‘Z? lorry having been found unsuitable for use, 
a design for a special type suitable for railtransit in India was produced. 
Some fifty of these Indian ‘Z’ lorries were prouduced at 505 Command 
ТЕМЕ workshop, built on 3 ton 6 x 4 Ford and Chevrolet chassis. A 
canvas and wood roof was incorporated which could be lowered to 
permit transport of the vehicles by rail. Experience during the маг. 
years, however, showed that both the UK-and India-built 'Z' lorries 
` were inadequate in many respects and that a completely new vehicle 
was required to suit conditions in the various theatres of war, which 
should include greater working space and better working conditions— 
air-conditioning was considered necessary for tropical and sub-tropical 
countries. Interference in brigade areas was also considerable, and the 
“7? lorry screening would by no means eliminate it. It was found, however, 
that with care the screening did reduce interference. 

The generator provided with the Z lorry was not found satisfactory 
either in capacity, reliability or regulation. A generator with a capacity 
of about 5 KVA was considered necessary. It was appreciated that this 
would require to be trailer-mounted. 
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Instrument Vehicles 


The instrument lorry was unsatisfactory. It should have been air 
conditioned and provided with insulated walis. It should have also 
included binocular collimator projection type, instrument testing solaces, 
No. 2 collimator, balsaming oven, apparatus desicating, sub-standard 
compass, tripod testing scales with all adaptors, watchmaker’s lathe 
power driven complete with all accessories and apparatus testing speedo- 
meters. In addition, a light machinery lorry was required in each work- 
shop dealing with instrument repair, for light machine work and carriage 
of stores. 


Office Vehicles 


An office lorry should be added to the present list of types. It 
was found that great wastage of time ensued from the constant packing, 
unpacking and sorting of papers which took place at every move, and 
as it was imperative to be able to move at a few moments notice without . 
disturbing records, most workshops made up their own office lorry. 
This was usually on a 3-ton chassis, fitted with a pent house on either 
side, also made up by the workshop. It formed an excellent office for 
headquarters staff, stores section, or workshop office staff. 


Shelters 


Fully portable shelters which ranged from 30ft. x 16ft. span 
structure, known as the Aldershot shelter, to the simple and somewhat 
‚ primitive model with tubular supports for canvas covers, were provided. 
In addition, semi-Romney shelters were used in the later stages of the 
war. 

For weather-proofness and blackout, and resistance to reasonable 
wear and tear, shelters were fairly satisfactory when new, but deteriorated. 
rapidly. If damaged, the smaller types could be repaired easily. It 
was very difficult to obtain replacement covers for the larger shelters. 
Shelters should have entrances at the sides as well as at the ends in 


order to provide better manoeuvrability of vehicles in and out of. 
them. | 


Aldershot Shelter 


_ The Aldershot shelter was developed before the war for providing 
shelters of substantial dimensions, with adequate light and being easy 
to assemble and dismantle. The design was based on a steel tubular 
structure with cellophane windows and detachable covers for use at 
height. It provided working space adequate for tanks, vehicles and 
guns. The design of the structure was such that only a minimum number 
of tools was required in assembling and dismantling. 
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Though these were found, the weight of the shelter was excessive 
and presented problems. It was about 1j tons for the 30-ft. span 
model and a well-drilled team of up to 40 men took one-and-a-half hours 
to erect it. It was therefore not very popular in the forward areas 
but proved to be of considerable value for Line of Communication and 
advanced Base Workshops. 


Other Shelters 


Other shelters included a simple blacksmith’s shelter of LAD, 
_ typical arrangements of waterproofed covers using vehicles in conjunc- 
tion with tubular steel uprights and purlings, and the semi-Romney 
structure. The latter was made up with part of the Romney steel frame, 
but was covered with canvas instead of corrugated iron, and could be 
erected by unskilled labour on earth foundations. 


Welding 
Electric Welding 


The Murex type D.C. mobile welding plant (250 amp. rating) 
was not capable of sustained full load or heavy welding. Workshops 
whose welding work was light entailing the use of nothing heavier than © 
8 gauge electrodes, had little trouble, but when worked heavily and con- 
tinuously up to its rating of 250 amps. the engine, which was under- 
powered at 1,500 r.p.m., very quickly developed trouble. It was com- 
mon practice to replace the engine with a Jeep or Ford engine. to make 
the set satisfactory. 

The “К? light welding truck was very satisfactory in the field, being 
equipped with a single operator engine driven plant with an output of 
300 amps. for continuous welding and 400 amps. for intermittent opera- 
tion. There was, however, a general shortage of heavy welding plant. 

. The listed range of electrodes was very comprehensive but un- 
fortunately they were seldom available. All types and sizes were in short 
supply, which meant that any type available had to be used. Welding 
accessories such as face shields, glasses and hammers were adequate. 
However, glasses for eye shields were in short supply at times. 


Gas Welding 

The welding and cutting plant provided proved entirely satisfactory. 
The supply position of accessories was generally satisfactory except for 
gauges and regulators which were difficult to obtain. Though the weld- 
ing rods listed in equipment tables were adequate, supply of these was 
extremely poor. 
| The supply of gas throughout the war, in all theatres excluding 
the North-West European, was generally bad. The following report 
from CIEME 17 Indian Division is typical :— 

“The supply of gases in the field has never at any time in my five 
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and a half years experience been more than one tenth of require- 

ments ; at no time has sufficient oxygen been available for cutting, 

The shortage is considered mostly due to lack of gas plants suffi- 

ciently near the theatre of operations.” 

It was, however, agreed that the issue of portable gas generators 
to workshops was not practicable in view of the extra weight involved 
and the problem of dispersing stocks of carbide between workshops and 
Ordnance depots. 


Machinery and Plant 


The range of machinery and plant available was quite adequate 
for normal work and was of right type and design. A metal spraying 
plant would have been useful in 3rd and 4th echelon workshops, 


Packing and Marking 


The standard of packing and marking of machines left much to be 
desired. Top-heavy machines must be supported from the sides of the 
cases. The lids should be cross braced with timber on channels between 
lifting rings to prevent the lid caving in when the weight of a heavy case 
is taken on the slings. Further, motors should be removed from their 
fixings on machines and packed in suitable cases, properly waterproofed 
and then secured within the main packing case. The importance of 
having motors and electrical equipment suitably insulated for use in 
tropical climates cannot be overstressed. A considerable number of 
motors were found to be ruined owing to the effects of high humidity 
and the monsoon. The description on the cases was often incorrect. 
To give an example, one case supposed to contain a lathe, was on 
opening found to contain wheel barrows. 


Tools and Gauges 
Hand Tools 


The design, quality and suitability of hand tools of British and 
Indian make which were issued left much to be desired and it was felt 
that careful examination of Canadian and American tool kits could give 
many valuable lessons. For instance the American “‘Blackhawk’’ kit of 
hand tools had a small selection of the highest quality hand tools exactly 
designed for the job and of excellent material. 

There was a large wastage of hand tools on account of the poor 
quality. While it is true that owing to the large stocks required it could 
not be expected that the quality would remain high throughout the war, 
even in the early stages a large number failed at the first application, 
e.g., spanners broke or splayed at the jaws, hammer heads were over- 
hardened and brittle which led to splintering, chisels and screwdrivers 
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were not tempered correctly and pliers broke at the hinge. Box and ring 
spanners were as a rule strong enough for the designed job but had 
little safety factor. Packing and preservation was poor, except for tools 
of Canadian and American origin, with the result that tools were often 
received damaged and spoiled by rust. 


Toolkits 


The system of dividing toolkits into basic and supplementary kits. 
‚ was found to be more flexible and therefore more desirable for field use 
than the old system. However, it did not work well because the basic and 
supplementary kits were not suitably designed for their specific purposes. 

'ТҺе basic kits were not sufficiently comprehensive. "They should 
contain all the tools which the individualis likely to require continuously, 
e.g., ring and other good spanners from 3/16" to 2” at least and D.E. 
spanners in “БасЕ up" sizes. Supplementary kits should be based on 
intermittent requirements. These kits could be kept in the tool store and 
tools could either be issued from there separately or if required for some 
' job away from the workshop, issued as a whole. All tool boxes must be 
made weatherproof and redesigned for the tools they are meant to hold. 

It was considered that armament artificers kits should be retained 
but redesigned to reduce weight and size. Generally these kits were 
fairly comprehensive, but, again to take an example, the Armt Art GS kit 
. had not ring, ‘back up’ or socket spanners or ratchet wrench. 


` 


Telecommunication Tools 


For telecommunication mechanics the scale of basic and supple- 
mentary tool kits was considered fairly satisfactory, but the quality of 
tools in early kits was very bad and the kits were issued with large de- 
ficiencies. 

The basic kit could profitably include a set of short tubular spanners, 
a short screwdriver and an insulated screwdriver, an eye glass, a pair of 
small snip nosed pliers and a 12-volt soldering iron. 

The issue of basic plus the supplementary kits was found to be 
adequate for the armament artificer (tels) and no need was felt for the 
issue of test equipment as part of his kit. 


Í nstrument Tools 


The tools in the instrument mechanic’s kit were considered to be 
too heavy and of poor quality, e.g., scrapers were too large and pliers 
poorly tempered. 

The kits in use were made up of an assemblage of tools of certain 
standard sizes from a list. These were not necessarily to any set pattern 
nor by the same maker. No equivalent of the American matched and 
specially designed kit, “Blackhawk”, was known. It was felt that some 
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such kit to a scaled pattern worked out by practical men for most of the 
main trades would save much time. 


Special Tools and Gauges 


Special tools for ‘A’ and ‘B’ vehicles were excellent but unfor- 
tunately they were not often available. The special tools and gauges 
for artillery equipment were adequate but again not always available. 
Considerable quantities of special tools and equipment, which were in- 
variably in short supply, had to be manufactured and in some cases 
devised to meet requirements. However, it was felt that special tools 
designed and supplied by the manufacturer were preferable to those 
locally manufactured. The following report received from CIEME 
50 Armoured Brigade is most interesting :— 

“The following are details of how a 15-cwt 4 x GS Chevrolet 

(8444) truck was convertd into a mobile test vehicle. It has 

proved its usefulness in the field, and although it was designed апа 

converted principally for use with Sherman V (M444) Tanks, its 

_ facilities can be used to advantage on other ‘A’ and ‘В? vehicles". 

| The superstructure was raised to a height sufficient to allow an 

average man to stand upright on the platform, and all the test equip- 

ment was mounted inside the rear of the vehicle. A vehicle test board 

was fitted on the rear side, between the front and centre superstructure 

irons and at a height which would give unrestricted vision of the gauges 
when standing upright. 

This test board carried the following gauges and equipment :— 

(a) 5 dial carburettor test gauges. 

(b) 5 switches for isolating individual banks on the Sherman V 

engine, 

(с) Allen vacuum test gauge. 

(d) Revolution indicator. 

(e) Voltmeter. 

(f) Ammeter. 

(2) Air pressure gauge (for plug testing under pressure). 

(А) Current and voltage regulator. 

The Allen Vacuum gauge was connected to a gallery pipe, from 
which five pieces of 5/8" OD copper tubing were led, each having 
a separate tap. This enabled each of the five banks of the Sherman 
V engine to be tested individually although all were connected to 
the gauge. Also a two-way tap was fitted between the vacuum 
gauge and the gallery pipe, as an individual line for testing petrol 
pump pressure. А test bench was fitted between the centre and rear 
superstructure irons on the near side, at a height of three 'feet. 
The following items were mounted on this bench, and were driven 
by 12-volt electric motor, which was also mounted on the bench апа 
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supplied by current from two 6-volt batteries :— 
- (а) Ignition unit incorporating a sealed box for testing sparking 
plugs under pressure. 

(b) Vehicle generator for miscellaneous tests, 

A “slave” starting and charging unit was provided by an Onan 
charging set, which was fitted on the front end of the platform and con- 
nected to four 6-volt batteries which were wired in series, but had 6, 12,18 
and 24-volt tappings mounted on a central board, fitted on the near side. 

A work bench was fitted along the entire length of the offside. 
Lifting Facilities 

The lifting facilities provided in all echelons of workshops were 
inadequate and in some cases unsuitable, Many workshops relied very 
largely on recovery vehicles. Special extra-long jibs were manufactured 
for such jobs as lifting of chrysler multi-bank engines from Sherman 
Mk V. Gantries though not very popular proved useful for gun work. 
For workshops dealing with 'B' vehicles only, a slewing jib-type crane 

mounted on à 15 Cwt 4 x 4 chassis would prove a great time saver. 
For armour workshops it would have to be specially designed to cope 
with the heavier loads. Bridge type workshop cranes could possibly 
be considered a vital necessity for base workshops. 

The jacks provided were quite adequate and it was considered that 
the hydraulic jacks were more useful, with particular reference to ease 
of operation. Ordnance must, however, ensure an adequate supply 
of oil and washers. There appeared to be a need for a quick lift garage 
jack for “В” vehicle work. 


Servicing Trailers 


Units equipped with a servicing trailer reported that the plant 
proved invaluable.  Criticisms of the equipment were few but it was 
considered that the addition of a paint spray gun would have been an 
advantage, and that all the equipments should in future be fitted with 
washing plant in order that washing could be done at any convenient 
place near a water supply even if out of range of workshop power supply. 


Telecommunication Test Equipment 


Though the scale of equipment as authorised on unit WETs was 
adequate, items such as dummy aerials, valve volt-meters, testers TMS 
No. 1 Mk II were rarely available. Test equipment calibration facilities 
were also never available. It was thought that, had equipment been pro- 
vided for this purpose, its accuracy would have been adversely affected 

- by local climatic conditions and rough handling. Such standard equip- 
ment must be of a “tropic specification", as simple and robust as possi- 
‘ble and must rely on hermetically sealed standards for calibration. 
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Test equipment manufactured by Marconi Instruments proved 
very satisfactory. Certain instruments gave trouble, e.g., Furzehill BFOs, 
AVO oscillators, and Triplett motors. The principle of providing basic 
test equipment rather than “Test Sets" applicable to only one type of 
equipment is sound. It is considered that future design should aim at 
greater standardisation in order to permit interchange of components and 
assemblies and thus increasing reliability. However, each item of equip- 
ment must be self-contained and should not rely on another item for its 

working. 

Functional testers can only be of use where large quantities of sets 
of a similar type are to be tested. Such test sets should be additional to 
existing test equipment and should utilise this equipment and not dupli- 
cate it. It is not considered that functional test sets are required in 
forward areas. 

With regard to portability, both air and manpack, it was doubt- 
ful if appreciable reduction in size could have been achieved without 
affecting robustness and reliability. Some form of standardisation was 
desirable. 


Instrument Test Equipment 


The quantity and type of equipment for instrument repairs were 
generally satisfactory. There was a marked preference for the projec- 
tion type of binocular collimator. The rotary type was difficult to use 


with accuracy as sufficient training had not been given in the use of this 
instrument. 


Tyre Reconditioning Equipment 


The range of tyre levers, brace spanners and repair outfits supplied 
with vehicles and trailers was satisfactory but replacements were seldom 
obtainable. The following comments from CIEME 17th Indian 
Division are interesting :— 

“Тһе initial supply is adequate, replacements have not been avail- 
able. The packing of heat patches has been very bad and during 
monsoon weather they are practically useless, as the burning substance 
is hygroscopic and almost impossible to keep dry even in a tin sealed 
with tape.” 

The Dunlop garage type of pump was satisfactory. The hand and 
foot pumps supplied with vehicles were often too lightly constructed. 
The mechanical tyre pump supplied with vehicles was efficient but 
there was a tendency for drivers to misuse it by ‘‘over-reviving’’. It 
was felt that a small compressor would be an asset for units with large 
fleets such as general transport companies. 

А review of the tube and tyre repair facilities in the various theatres 
shows that the extent to which these should be distributed down to divi- 
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sional level depends largely on the quality of the L of C. With a good 
L of C it should be quite satisfactory to do all such work at base but with 
a poor one it is advisable to hold even tyre repair equipment at second 
echelon and possibly retreading equipment at third echelon. 


Fuel Injection Servicing Equipment 


The distribution of special tools, cleaning kits, etc., for the repair 
and maintenance of fuel injection equipment was satisfactory, but the 
supply position was so acute that the echelon system of repair never 
really had a chance of working as visualised. 

The arrangements for overhaul and repair were not satisfactory. 
It was considered that а mobile, dust proof and air-conditioned test and 
repair shop with equipment capable of testing both British and American 
types of pumps and injectors was absolutely necessary at corps level. 


RECOVERY EQUIPMENT 


Considerable publicity was given to the recovery problem by the 
fact that the Germans achieved marked success in removing tank casualties 
in battle and during the night, even while in retreat, repairing them and 
sending them back into action the next day. The press publicity 
undoubtedly had an effect in stimulating general interest in the recovery 
problem even though it was fully appreciated by the General Staff at 
the time. It is a fact, however, that the design, development and pro- 
duction of recovery vchicles received more attention from then onwards. 
Unfortunately, the ever-increasing congestion of the production lines 
for fighting equipment precluded the production of recovery vehicles 
which had to take a lower order of priority and in consequence, the 


quantity and types of equipment required were never available right up to 
the end of the war. 


Armoured Recovery Vehicles 


Armoured recovery vehicles gave less mechanical trouble than the 
corresponding armoured fightirlg vehicles. This could probably be 
attributed to the EME crews having more sympathy with the equipment 
and therefore, being more conscientious with the maintenance, and also 
to early remedial action. The problems which did arise were due to 
the fact that the stresses and strains on the transmission, rack and similar 
components of an ARV during recovery operations were two or three 
times the normal load when the vehicle operated as an armoured 
fighting vehicle. Track wear was more pronounced and clutches gave 
way frequently. 

The associated equipment issued with the ARVs proved adequate 
and satisfactory, though it was observed that the hollebone draw bar 
limited the speed of turns of ARVs by collapsing if too sharp a turn was 
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attempted. Crews showed preference for the quick release pin shackles 
rather than the normal shackles, which were too slow for shackling up 
and moving off, particularly under fire. The cutting and welding plant 
proved extremely useful and was a vital part of the recovery equipment 
for ARVs. 


ARV MkI—Churchill and Sherman 

The early reports on the use of these vehicles were very satisfactory. 
A direct pull with 100 ft. of tow rope was, however, only possible if the 
vehicle was standing on good hard ground (not macadam) otherwise 
the track usually slipped and often came off. The snatch block and 
9-1 tackle was used often, being considered much safer than a direct 
pull The holdfasts either pulled out of the ground or were too difficult 
to put down, depending upon the nature of the ground. Another ARV 
or tank was generally, therefore, used instead ofthe holdfast provided. 
Though the front jib was of little use to the recovery crews it proved 
an asset for moving engines, axles and turret assemblies in the 
workshops. 


ARV MRII—Churchill 


This ARV was definitely superior to the Mk I, the fitting of the 
winch making it more suitable and useful for its role of ARV recovery. | 
This was held to be an excellent recovery vehicle. The winch was very 
‚ satisfactory. Operation of the winch brake control required considerable 
practice before it could be used effectively and the clutch control was 
difficult to release in order to restart the engine when the winch was 
overloaded; otherwise no trouble was experienced with the other compo- . 
nents of the winch. It was felt that 2 x 100 ft. lengths of tow rope 
ог an extra 150 ft. of winch rope was required in addition їо the rope 
available on the equipment.: The penetration of the spade was good 
and it had sufficient holding capacity. . It could be improved by use 
of a separate power unit for raising and lowering it. When winching 
with the spade in the up position, a bigge# hold was required for the winch 
rope to pass through. The hard ground spud type anchors and track · 
locking devices proved satisfactory. Turret armour was most valuable 
as it gave the crew confidence. 


Beach Armoured Recovery Vehicle—Sherman 


The Sherman Beach Armoured Recovery vehicle served the pur- 
pose for which it was designed, though it would have been much more 
useful if it had been fitted with a suitable winch. No trouble was ex- 
perienced with waterproofing, armour, or overheating, but the clutch 
proved to be too weak for beach work and should be strengthened in 
future designs. Experience has shown that the incorporation of the 
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following suggestions should result in considerable improvement in the 
performance of BARVs :— 
(a) A defensive armament such as the Browning. 
(ф) A periscope. 
(с) The internal communication microphone should be shielded 
against entry of salt water. | 
(4у A powerful shock absorber should be welded to the ARV in 
conjunction with the towing hook. This will facilitate 


quick ‘‘take-off’’. Experiments made with a  6-pounder | 
recoil system used as a shock absorber showed much 
promise. 


Track Tractors 


The D8 proved very reliable and much more popular than the 
TD-18 and HD-14. However, it was found to be too slow for use on 
beaches. It was considered that it should be armoured. The donkey 
engine proved very satisfactory and although it required a lot of 
maintenance it was in every respect preferable to a starter motor. 
The gravity feed to the engine, however, was not very satisfac- 
tory and when the engine did not start after the first one or two. 
turns, the carburettor invariably got flooded and resulted in starting 
trouble. 

The Lloyd carrier proved the most suitable tender for the D8 as it 
could be used for reconnaissance or pulling the winch rope to а casualty | 
under fire. It had the additional advantage of being able to cross any 
type of country and providing reasonable cover for the crew. The nosing 
prop was not liked as it was dangerous and heavy to use. The following 
improvisations were resorted to in certain theatres :— 

(a) The earth anchor made of spades was mounted to the rear 

of the tractor. This was preferable to wedge anchors. 

(6) A heavy tree was mounted forward on another D8. 

These methods proved most satisfactory as they required less time 
and labour in preparation than the ground anchor, formed by extensive 
digging. 


Heavy Recovery Vehicles - 


The Scammel and the Ward la France proved to be first class vehi- 
cles, ideal for work in the open country and it was difficult to decide 
which was superior. The Mack was the least efficient of the three. 
The operation of these vehicles in jungle and mountainous country was 
restricted by their size and consequent lack of manoeuverability. None 
of the three jibs as originally fitted was high enough to remove the en- 
gine from a Sherman tank, which was a great disadvantage in all ar- 
moured formations. 
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Tractor 6 х4 Heavy Breakdown Scammel 

The Scammel proved an excellent vehicle except for the fact that 
it required a better type of spade anchor, six-wheeled drive and a me- 
chanical jib. It was too slow on the road. A speed of 25 miles per 
hour was required so that when towing vehicles it did not hold up the 
traffic. The cab and kit space was good but a spare wheel carrier was 
required. Most recovery sections fitted their own spare wheel carriers at 
the back end of the body alongside the jib. The winch was very good 
and had the advantage of pay-on gear, to keep the rope in good condi- 
tion. 


Tractor 6 x 4 Heavy Breakdown Mack 


The Mack was a fast recovery vehicle, best suited for *B' vehicles 
and armoured cars. It did not serve much useful purpose in tank re- 
covery due to the lack of winch pay-on gear. The torque output device 
could be improved as it did not cut out properly and sheared the over- 
loader device. The kit was satisfactory but kit boxes should have opened 
from the side as in the case of the Scammel rather than from the top. 
Maintenance had to be done very carefully on this vehicle. The 
electrical system was the main source of trouble. The dynamo burned 
out and the starter motor armature shaft bent causing seizure and 
burning out of the motor. The jib on the Mack was good, particularly 
because of the back overhang. 


Tractor 6 х6 Heavy Breakdown Ward la France 


The Ward la France had ample power and was fast. Its cross- 
country performance was quite good. An increase in the ground 
clearance would help to improve this aspect. The mechanical cons- 
truction and design was sound, the only defect being occasional starter 
trouble—fracture of Bendix drive housing. The winch would have been 
even superior to that fitted on the Scammel, but for the lack of pay-on 
gear. The jib was very good and had adequate capacity together 
with 180 degrees traverse. However, it lacked іп back overhang. The 
vehicle kit was satisfactory and the spades for earth anchors were extremely 
‘useful. In spite of the fact that this was a very popular vehicle, due to 
the inadequate spares backing it could not be fully used. 


Medium Recovery Vehicles 


The 4-ton Diamond T was excellent for ‘B’ Vehicle recovery: 
work. It was very popular with LADs and light recovery sections 
particularly for recovery from steep inclines where the recovery vehicle 
must be employed broad side on or for a recovery from a narrow road. 
However, it, required a rear winch for better allround performance. 
The boom was normally used for a direct pull with single snatch 
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block and for lifting purposes. 'The front winch was used with 2 or 
3:1 layout, but being of light construction, it was not satisfactory for the 
range of work the vehicle had to perform. 


Lorry 3-ton 6 x 4 Breakdown 


The lorry 3-ton 6 x 4 Breakdown did not prove very useful due to 
the lack of engine power and the shortness of the winch rope. It was 
high and difficult to manoeuvre and could not be used in portable 
shelters for engine lifting. Its only advantage lay in the simplicity 
‘of design and robust construction. 


Tank Transporters 


It was considered that a full trailer was better than a semi-trailer, 
being easier to operate over winding roads and sharp curves and to man- 
oeuvre in confined spaces. The tractor could be detached for winching 
or used separately. Its one disadvantage was that on hills the back 
wheels of the tractor slipped and the trailer had to be detached and 
winched. With the Diamond T tractor, it was found that 10 tons load 
‘was required over the back axle to prevent slip. Тһе hollebone draw- 
bar was used by a few units and was found to be invaluable. It was, 
however, never used with the semi-trailer transporter. Using the hol- 
lebone drawbar the Diamond T could easily tow a Sherman. The 
hollebone loading yoke was quite useful on the semi-trailer transporter 
when a variety of tanks had to be moved. 

"һе Diamond T and Rogers trailer were found satisfactory. When 
loaded with a Sherman tank the Diamond T tractor was capable of pul- 
ling the trailer under all conditions, provided that it was properly 
ballasted. Apart from the inherent defects in the Rogers trailer the 
towing device was too rigidly sprung, resulting in considerable trans- 
mission jar when changing down from 3rd to 2nd gear and when using 
a 2:1 pull. No provision existed for anchoring the end of the winch 
rope and the snatch block caught on the centre of bars of the trailer. 
The trailer was not much used for carrying the D8 tractor owing to the 
inside track guide being too wide apart. 


Recovery Appliances 


Anchors and holdfasts were very rarely used. "When necessary 
a buried log or another vehicle were the most usual method of obtaining 
anchor, as generally the ground was either too hard or too soft to be really 
suitable for holdfasts. 

The principal trouble with winch ropes was fraying, caused by side 
pulls under heavy load or by jamming on the down due to the absence of 
a spooling device, and crimping and squashing duce to excess rope on the 
down and lack of pay-on gear. 
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WORKSHOP TECHNIQUES 
Welding 


The extent to which welding plant was used during the war was 
far beyond anything visualised in pre-war planning. Miscellaneous re- 
pairs to battle casualties, incidental damage resulting in structural 
fractures, cracking and distortion, the building up of work parts and so 
on were expected, but modifications such as the fitting of additional 
armour plate to tanks, the immense amount of cutting up of material 
obtained locally and required for manufacturing purposes, and the num- 
ber and variety of special tasks requiring fabrication by welding could 
not have been foreseen. Added to all this the welding set was in cons- 
tant demand whenever the application of heat was required for repairs 
such as the straightening of axles and chassis frames. 

The welding of armour plate raised new problems owing to the 
stresses set up with violent local heating and cooling of the plate dur- 
ing welding, and the difference in the expansion and contraction of the 
welded metal and the parent plate. Special attention was given to the 
problem of repair to penetrations of heavy armour (25 mm. and upwards) 
and two methods of repair were evolved: 

(а) Temporary repair by fitting оп welded patches. 

(P) Completely filing up the hole with weld metal deposited. by 

the electric arc using 8 s.w.g. armour plate electrodes. 

Little use was made in the field of method (a), but (b) method 
produced very satisfactory results. 'ТҺе welded patch did make a satis- 
factory temporary repair, but tank crews not unnaturally mistrusted 
patches and preferred the clean finish which could be obtained by 
method (5). 

Damage to thinner sections of armour (20 mm. or less) was dealt 
with by welding on patches in the case of penetrations, and cracks were 
welded over by normal application of the electric arc, In all such cases 
pre-heating up to 1009-1209 Centigrade was essential, 

Gas welding, including cutting, introduced no revolutionary ideas. 
Standard methods were used. The heavy welding load resulted in some 
fall in quality of work at times, but the skill and technical knowledge of 
welders improved noticeably as time went by, in all theatres of opera- 
tions. 


Fuel Injection 


Injector nozzles which were returned to workshops for repair 
showed evidence of mal-treatment at times. Proper container boxes for 
spares were seldom available and the general tendency to treat sprayers 
with the same lack of care as sparking plugs resulted in unnecessary 
damage to those relatively very expensive items. Consequently the 
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percentage of returned nozzles, pins and pintles, which it was possible to 
recover and recondition in workshops was lower than it would have been 
otherwise. There was also evidence of attempts by unskilled personnel 
to "lap in" nozzles, a job which required considerable delicacy of 
touch. | 

Cleanliness and calibration were essential in the repair of this 
equipment. Separate bays in workshops, or special vehicles equipped 
with the necessary tools and testing equipment, produced the most sa- 
tisfactory results. In the case of the GMC two-stroke diesel engine which. 
employed a single unit comprising pump and injector for each cylinder, 
and fitted directly into the cylinder head, a special technique was evolved 
by field workshops for selective matching of sets of injectors. Briefly, 
the apparatus consisted of a test bed fitted up with a ‘popping’ pump, 
‘popping’ tool and injector holder. A dummy control rod was so 
fitted to the test bed that the finger engaged the rack of the injector 
under test. The movement of this dummy rod was magnified on a 
measuring arm and scale which clearly indicated each 1/64-inch of rack 
travel. A clock micro-meter was also provided for measuring the move- 
ment of the rack in the injector under test. With this apparatus it was 
possible to match injectors to the following characteristics :— 

(а) Effective length of rack travel. 

(6) Total wear or backlash on injector rack to pinion and pinion 

to plunger. 

This selective matching of sets of injectors enabled engine tuning 
to be speeded up, cut down a considerable amount of smoking from the 
exhaust at idling speed, and also reduced dilution of the lubricating oil. 


Telecommunication 


Eleciro-mechanical Equipment 


Experience with teleprinters indicated that the most efficient 
method of maintaining equipments of this nature was to withdraw them 
periodically for complete overhaul. Before such a system can be in- 
troduced however, spare equipments must be available to replace those 
withdrawn and workshops must not be heavily committed with urgent 
work. Both of these difficulties were experienced in the early stages 
of the war. The position became better later and workshops were able 
to institute regular teleprinter overhauls. The frequency varied bet- 
ween workshops, being dependent upon loads and the number of tele- 
printers to be serviced, but an endeavour was made to overhaul every 
1000 hours. 

It was generally found that mechanics required a lot of experience 
before they became proficient in teleprinter repairs. More attention 
should be paid to the mechanical aspects during training. 
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The testers TG 956 апа 958 were found to be invaluable and must 
be available in workshops undertaking teleprinter repairs. 


Calibration 


Whilst it is desirable that equipment is calibrated each time it 
moves, this presents a serious problem in an area of active operations, 
On the few occasions the Mk 6 balloon was flown, it drew such a barrage 
of fire from enemy that calibration had to be quickly abandoned. The 
same was true to a lesser extent in respect of free balloons. This form 
of IEME activity was exceedingly unpopular amongst forward troops 
and permission to release free balloons was rarely given. 

The system usually employed by forward brigades was to calibrate 
whilst the equipment was out of the line and check on casual aircraft 
when the equipment was on the site. With L of C units the objection 
to flying balloons from the operational site did not apply, and normal 
calibration of centimetric equipments was carried out on site by special 
parties from 2nd Echelon Workshops. 

The supply of hydrogen and transport of the large cylinders was a 
problem. Association with the Corps Met Section was found useful 
in forward areas, since good suppliers of hydrogen апа reflectors were 
carried by this section, and calibration on routine ascents removed the 
necessity for transport of such stores by workshops. 

The technique of calibrating centimetric equipments in bearing 
and elevation was quite adequate and it was found that it could usefully 
be combined with the inspection of the overall efficiency of the equip- 
ment. Experience showed that centimetric equipments could be trusted 
to maintain accuracy in bearing and elevation over a substantial period 
of time. This justifies calibration of equipments away from the opera- 
tional site. 


Crystal Cutting 


The application of quartz crystals to army equipment before 1944 
was primarily confined to their use as reference standards of frequency 
in radio test equipment. Although the No. 9 set was designed for use 
with crystal oscillators, the shortage of crystals did not permit their use. 
The advantages of using crystals to control the frequency of transmitters 
and receivers were mainly simplification of operation, greater reliability, 
and the elimination of ‘netting’ load; the principle being widely adopted 
during the latter part of the war. This involved the provision of large 
quantities of crystals which became available from America. 

Fixed frequency working was more liable to enemy interception 
and jamming than variable frequency working, and in the interests of 
security it was necessary to be able to change frequencies at short notice. 
This meant holding stocks of crystals well forward in order that the 
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Signal plan could be changed without delay. Since the range of crystals 
which could be held was limited, recourse was often taken to local manu- 
facture of new crystals, and altering the frequency of existing crystals. 

In addition, there was the problem of the ageing of crystals and 
other losses of activity due to deterioration in the electrical properties 
of the holder when exposed to damp and high storage temperatures; 
the ageing of the springs which maintained mechanical pressure of the 
electrodes on the crystal; and corrosion of the electrodes and deterioration 
of the surface of the crystal. The loss of activity, except in cases of 
fracture, could be made good by cleaning or, where the frequency had 
changed considerably, the fault could be rectified by grinding higher 
frequency. 

All these factors influenced the decision to form Crystal Cutting 
Units for the maintenance of crystals in use and the production of new 
crystals from prepared blanks. 


Instruments 


No new technique was evolved in the repair of instruments. The 
luting available for sealing instruments was unsatisfactory as it was liable 
to become fluid in hot weather and crack in cold weather and lacked 
both adhesive and cohesive properties. Repair became difficult because 
instruments of smaller types were not manufactured to a standard. 
Different manufacturers incorporated a variety of components which 
were not interchangeable. 

As regards the policy of echelon repair for instruments, experience 
indicated that working conditions in second line shops rarely permitted . 
delicate work being done. It was considered that second echelon 
work should be limited to inspections, tests and adjustments, and very 
minor external repairs only. This servicing could best be done by a 
team visiting units in a vehicle. Stripping and cleaning and more 
extensive repairs should be reserved for third and fourth line shops, the 
former being equipped with a new design of instrument lorry. 


Batteries 


It was essential to cannibalize batteries from existing damaged 
ones. . When vehicles were backloaded for repairs, good batteries were 
replaced by unserviceable ones but this, of course, led to an accumulation 
of unserviceable batteries at the base. In the case of wireless equipment, 
units had their own charging plants and, apart from periodic batches of 
batteries which needed initial charging, their batteries in the main 
only came to workshops for condemnation when they failed to hold 
their charge. | 

Owing to the shortage of shipping space and inadequate production 
of new batteries, it was decided to establish battery repair workshops. 
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On arrival in these workshops the batteries were tested to discover the 
amount of repairs necessary. Minor repairs, such as lugs requiring 
building up and broken connecting straps were carried out at once. In 
the case of broken or faulty cases, defective cells, plates, etc., the battery . 
was completely dismantled and re-made. АП the necessary parts, 
except the cases and separators, were manufactured іп workshops, 
and reclamation was carried out on an organised scale. Serviceable 
cases and tops were reclaimed, but the latter were manufactured as well. 

The materials for the paste were made up, the lead grids melted down, 
and the lead used for the mariufacture of new grids. Terminal posts, 
sealing rings, junction bars, terminals and connections were all manu- 

factured. 

The percentage of cases fit for reissue deterrnined the output of 
rebuilt batteries and depended on the source of the unserviceable batteries. 
As many as 80 per cent were serviceable if received through Ordnance 
channels, and about 5 per cent of those received from salvage. Ал 
average of 30 to 40 per cent was usual. Lids were more fragile than 
cases and a supply of lids was therefore necessary. 

The difficulties in obtaining supplies of battery cases and raw 
materials became so acute early in 1943 that tests were made on 
substitutes, e.g., Indian soap stone in lieu of French chalk, locally 
produced rubber, ebonite and wooden separators. 

In the Burma theatre, however, no such facilities were provided 
and the unsealing, drilling out of posts, etc., was all done by improvised 
tools which slowed up operations to some extent, but the fact that 
considerable number of popular sizes were repaired and returned with 
the few facilities actually available makes a very good case for proper 
facilities being provided. It is not claimed that such reclamations 
were as good as a new battery, but a reasonably good battery in the 
field is worth two perfect ones on the production line. Recovery with 
cannibalized sections is justified if the reassembled battery has no 
internal defects (shorts, damaged separators, heavy sulphating) as the 
production of a perfect mew section costs too much in time and material, 
which can be better employed elsewhere. Moreover, the makeshift 
repaired battery is likely to have all its sections in much the same state 
of life and to fail from vibration, neglect and misuse, rather than from 
old age. | 

The main causes of battery failure were lack of proper attention 
and ill-treatment, both electrical and mechanical. Holding down 
bolts were sometimes over-tightened causing fracture of the cases, and 
at other times were too loose, allowing excessive vibration and ultimate 
fracture. Owing to the shortage of batteries some with incorrect 
external dimensions were often placed in carriers and not bolted down 
at all. Shortage of charging equipment was an inevitable difficulty. 
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Tank batteries were often destroyed by a dead short through the steel 
lid. Great improvement in the care of batteries could have been 
achieved if they had been placed in more accessible positions. 


Engines 


Generally speaking, repairs to engines other than top overhauls 
were not carried out in the forward areas but in base workshops. It 
was always a considerable problem to ensure that engines were changed 
in the field only when it was necessary. In the case of ‘A’ vehicles, 
the mileage records were the primary factor, and sufficient data was 
usually available to determine the remaining operational life of the 
engine. ‘В’ vehicle records, on the other hand, were not so reliable, 
and a sound diagnosis of the engine had to be made on the running 
performance, particularly oil consumption, power, and the absence of 
bearing knocks. Piston heads or sumps were removed for the inspection 
of bores or bearings as necessary. 

Very few diagnostic instruments were available, but where 
available they were useful. The introduction of such items as the 
Ramsey ignition tester and the Cryption test set was welcome, particularly 
the former, for testing engines where ignition circuits were often 
inaccessible. Unfortunately this kind of equipment was in very short 
supply until almost the end of the war. 

No new technique was developed for the diagnosis of engine 
troubles. 1t was noticed that the system of repairing by assembly 
exchange tended to vitiate the craftsman's competence at diagnosis 
and trade tests in the field revealed low standards. Some candidates 
for Class I vehicle mechanic posts had no idea how to make a systematic 
check of faulty engines. 

As the supply of spares and stores of all types was generally far 
from satisfactory and in certain cases the L of C was either non-existent 
or extremely poor, the supply of oversize rings would have helped in 
keeping engines working efficiently, when strictly speaking they should 
have been re-bored. The ideal, of course, would have been a good 
supply of engines so that second echelon workshops would perform 
their true function. 

The range of over-size/under-size spares as specified in the 
catalogues was satisfactory. The quality of rings supplied during the 
latter part of the war, however, left much to be desired and even rings 
of North American origin were manufactured to limits far too wide for 
efficient functioning. 

It was found desirable to give a short test run to reconditioned 
engines received from Ordnance before installing them in vehicles. 
Tank workshops, in particular, did this as a routine. А simple type 
of test bed with improvised adapters for different types of engines was 
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preferred to any more complicated, universally adaptable type. 

Once engines were received in base workshops, the problem of 
overhaul was dealt with on production lines ; the engines being broken 
down completely, all parts being distributed to the various sections 
where they were examined, passed for service, reconditioned, or, if 
neither was practicable, scrapped. It is of interest to note that a very 
high percentage of crankshafts required grinding during engine overhaul, 
and it was not surprising therefore that the estimates for crankshaft 
grinders proved to be quite inadequate for base workshop requirements, 
The stripping, cleaning, processing, assembly and testing followed . 
normal engineering practice, but it needs to be stressed that a great 
deal of improvisation and engineering ingenuity was required under 
conditions then prevailing in most theatres. . 

Some of the locally designed and manufactured jigs and methods 
used in the processing of components and assemblies are noteworthy, 
e.g., specially built jigs for checking the alignment of connecting rods ; 
a jig designed for quickly testing timing chains for wear, by measuring 
the percentage extension as compared with standard length ; a spring 
testing frame for quick application of a dead load to valve springs and 
measurement of resultant compression and so on. А wide range of 
tests was carried out covering all minor assemblies such as petrol pumps, 
water pumps, oil pumps and electrical assemblies. 

The assembly line followed standard practice, but as the bulk 
of the labour was unskilled, success depended entirely upon military 
supervision. 

The final engine tests were carried out against dynamometers of 
the hydraulic and fan brake designs. The former were used for the 
engines of ‘A’ vehicles and larger ‘B’ vehicles, and the latter for a wide 
range of ‘В? vehicles. Fan brakes were manufactured and used to a 
very large extent, since the hydraulic dynamometer was in short supply, - 
and they were quite satisfactory for the smaller H.P. engines. 'The 
gauges used (oil pressure, water temperature, etc.) had to be taken from 
vehicle stocks, and allowances made for errors which would not have 
been necessary for standard test instruments. 


Cannibalization, Reclamation and Reconditioning 
Cannibalization 


The term ‘cannibalization’ is generally understood tó mean the 
breaking down of equipment by the removal of serviceable components. 
These should be replaced by the unserviceable components if the 
equipment is to be back-loaded for repair. Spares of some. kinds are 
always in short supply, and as circumstances often arise in war when 
equipment has to be kept in action by every means possible, cannibali- 
zation becomes necessary, amount of cannibalization being determined 
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by the availability of new spares. Therefore, during the war until the 
base Ordnance depot was able to meet the demand for spares, canni- 
balization became universal the moment reserves were expended. 
It was usually confined to the larger equipments such as tanks, armoured 
cars, “В” vehicles and guns. 

The North African Campaign may be said to have survived by 
cannibalization. This was owing to the complete lack of spares, both 
for use in the field and for the base overhaul of assemblies and complete 
equipments. When it was found that equipments backloaded for 
repair could not be completed owing to the lack of spares, complete 
cannibalization was resorted to, it being quite logically argued that 
one equipment repaired in this manner was better than two equipments 
awaiting spares. Cannibalization was generally controlled, but where 
an acute shortage of spares was experienced, equipment was simply 
stripped of essential items and abandoned. If the campaign in North 
-Africa had continued longer, cannibalization would have resulted in 
a most serious accumulation of equipment beyond local repair. 

Cannibalization was controlled by the senior EME of the formation 
and was only allowed to be carried out by ME personnel. In many 
formations it was made a court-martial offence for any one else to 
cannibalize vehicles or equipment. Before these measures were intro- 
duced it was unsafe to leave anything unattended for а moment.1 

Cannibalization affected the maintenance of tanks also. In order 
to keep a maximum number of tànks in service it became necessary to 

. lay down that only burnt out tanks would be cannibalized and the rest 
repaired. In practice, this policy could not always be adhered to, but 
efforts were always made to follow it, as far as possible. Burnt out tanks 
were stripped of all serviceable parts, particularly transmission assembly 
components, which were reconditioned and put back into stock. 
Fortunately, fire damage was often limited and such tanks yielded many 
other parts. 

All instructions were aimed at limiting cannibalization to vehicles 
and equipment which had been struck off army charge. As far as the 
repairable equipment was concerned exchange of unserviceable for 
serviceable components was permitted prior to evacuation only. It 
took some time to enforce these principles, but towards the latter part 
ofthe war they were well observed and proved to be of inestimable value. 


Reclamation 


Reclamation was probably practised to a greater extent in the 
Far East, than in any other theatre of war. This was due to the lack 
of evacuation facilities. Large number of vehicles which were beyond 
third echelon repairs and could not be evacuated to fourth echelon 
1 See a]so р 330. | | 
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were broken down and the components were handed to Ordnance after 
being reconditioned іп workshop retrieving sections. Nearly all 
second and third echelon workshops formed retrieving sections which 
dealt with unserviceable and reclaimed components. Those repaired 
were returned to stock and the scrap was passed to salvage. 

The daily cleaning up of workshops usually produced a collection 
of nuts, bolts, washers and other similar items which were passed through 
the retrieving sections to stocks. | 

Experience showed that it is important to maintain a sense of 
proportion in reclamation work in order to prevent excessive time being 
spent on small parts which are not essential to the operation of an 
equipment or which could be replaced by improvisation. Nonetheless, 
it is fair to say that, but for cannibalization and reclamation, operations 
in most theatres would have. been seriously impeded due to lack of 
vehicles and equipment. 


Reconditioning: 


The restoration of worn components to plan size by the deposition 
of metal, with subsequent machining as necessary, was carried out 
mainly by welding. Though electro-deposition and metal spraying. 
plant were eventually designed for the purpose, they did not play an 
important part in the reconditioning of worn-out components during 
the war. 4 UA 

Both gas and electric welding were used in base and field workshops 
to a very considerable extent for reconditioning work. Examples of 
items reclaimed in this manner are: Sherman tank top and rear 
rollers ; tank turret traverse spindles ; exhaust valves (by welding with 
Stellite) ; phosphor bronze winch drum bearings ; specialized engineer- 
ing equipment ; splines on shafts ; engine starter rings and gear wheels. 
The results obtained, particularly when new spares were not available, 
were invaludble, and were only limited by the welding plant available 
and the supply of electrodes and fluxes. 


Manufacture 


In the main, the technique used by the base manufacturing 
workshops was standard engineering practice. Differences | from 
normal procedure usually arose from manufacture being carried out 
under difficult conditions, often in badly damaged premises with a 
lack of machines designed for line processes, and with a high dilution 
of semi-skilled labour. In addition, rapid change of priorities demanded 
by urgent operational requirements often necessitated uneconomical 
use of machinery to produce the required article in time. Thus, for 
example, it sometimes became necessary to employ large capstan and 
automatic lathes for the manufacture of small items in relatively smali 
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quantities. The high dilution of civilian labour required that as far 
as possible manufacturing processes should be made simple. Many 
improvised jigs and gauges were devised to achieve this aim and, 
although not ideal for factory production, their design was such that 
they could be made easily and they worked also well. 

Most of the spares manufactured in workshops were such items 
as bushes, axis pins, screws and minor components for guns, axis piston 
rings, wheel nuts, studs and marine propeller shafts for DUKWs. A 
large number of unsuitable spares were also modified for a particular 
job, ¢.g., adaptation of road springs of one type of vehicle for another 
type. Many items had to be improvised as a stop-gap to keep equip- 
ment in service, e.g., ОП seals on vehicles, cylinder head gaskets, fuel 
pump diaphragms and rotor arms. Before manufacture of such items 
was undertaken, however, the time spent in production had to be 
carefully considered to ensure that it would be fully warranted. 

Kits were manufactured for special purposes, e.g., the conversion 
of jeeps into ambulances and recovery vehicles and Dodge 25-cwt trucks 
into light recovery vehicles. Several other conversions were also made, 
such as the transfer of water tanks from lorries to trailers (due to failure 
of the vehicle and lack of any replacements) and the conversion of 
derelict vehicles into GS trailers. 3-ton lorries were also converted. 
into special types such as Commander's Caravans, store lorries and 
instrument repair lorries. | 

Experience showed that when lines of communication to a theatre 
of war were threatened, with obvious repercussions on the supply of 
spares, an immense variety of manufacturing work had to be undertaken. 
On occasions the specialist personnel and equipment were not available 

and the EME personnel had to depend largely on their own initiative, 

- experience and resourcefulness. The results achieved covered techniques 
over a wide field of electrical and mechanical engineering, as well as 
processes such as those involved in the manufacture of tyres and rubber 
articles. It is notable that they always rose to the occasion. 


Waterproofing 


A full appreciation, of the technique of waterproofing and its 
application over the whole range of equipment was achieved only by 
an immense amount of effort. Every effort had to be made to keep the 
method as simple as possible, keeping in view the problem of training 
personnel for a task which was carried out only once in connection with 
any particular operation and for which nothing less than 100 per cent. 
efficiency was needed. 








3 See Appendix XXII also. 
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Hull Sealed Vehicles 
. The main problems which had to be solved in the case of vehicles 
with sealed hulls were :— 
(а) The sealing of the hull to prevent the entry of water to the 
power, fighting, and driving compartments. 
(b) The air intake and exhaust to continue functioning when 
wading, which involved the design of special fittings for 
'each type of vehicle. 
(c) The preservation of exposed assemblies. 
(4) The maintenance of fighting efficiency as soon as the far 
side had been reached. | 
Armoured fighting vehicles were fitted with a harness so that an 
explosive cord system could blow off the fabric covers from operationally - 
vital apertures. 


‘E Vehicles and certain ‘A’ Vehicles 


In this class of vehicles since the whole of the chassis was totally 
immersed during wading, the problem was more difficult since it involved 
the sealing of the engines so that they could operate effectively. 
under water and not be subsequently affected by the ingress of water 
and sand. This necessitated a continuous air stream to the induction 
manifold, fully insulated electrical systems, prevention of water entry 
to fuel pumps and the breathing of crank cases and all operating 
assemblies while immersed. | 

Every vehicle presented some new problem of tractive efficiency, 
cooling and contracting, wave pressure and particular difficulties 
consequent upon the general layout and design. 

The driving of a fully leaded vehicle down a steep ramp into cold 
water, and subsequent running through water four feet.deep, sets a 
strain on a vehicle out of all relation to the normal conditions of running 
along a road or even across country. The chilling of the engine at the 
precise moment when maximum tractive effort was required, the 
running of the engine with the engine breather sealed, and the excellent 
earth contact provided by the water washing into every corner made 
tbe problem difficult enough, but all such difficulties were accentuated 
if the vehicle was not in first-class mechanical condition before water- 
proofing and were often traced to such defects as cracked distributor 
covers or broken sparking plug porcelains. In general, endless trials 
and experiments proved that the methods and materials evolved were 


effective, provided they were properly applied on vehicles in first-class 
condition. 


Miscellaneous. Equipment 


In most cases, since no power units under immersion were involved, 
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the problem was to ensure the prevention of water and sand in suspension 
entering or adhering to components. 

With cabin equipment such as radar stations or mobile hygiene 
stations every seam, belt hole, orifice or access part was sealed 
with asbestos compound fabric and adhesive bostik. іп some cases 
the buoyancy characteristics were such that floatation problems 
arose. 

By completely sealing the exterior of the body the equipment was 
given bouyancy with the risk of a floating trailer likely to overturn. 
Two alternative methods of waterproofing were therefore available. 
They could be sealed on the outside and, by limiting the depth of the 
wade, avoid floatation danger, or the internal fittings could be protected 
and the door left open to allow the water to wash out the body. In 
practice, the latter method was found to be better, provided that the 
equipment carried could be adequately protected, and in the case of 
equipment like bacteriological laboratories, X-ray units and machinery 
lorries this method was adopted. In the case of radar trailers, the 
former method was adopted since it was impossible to waterproof the 
equipment adequately. 

Armament had to be treated in some detail since so many 
components were exposed, and the trapping of water on ferrous material 
was to be avoided as far as possible. Drain holes in the trail and carriage 
were plugged, muzzle and breech cover fitted, instruments sealed in 
their cases separately, and light coatings of oil or grease applied to all 
other exposed parts. 

Generator equipment openly carried in trailers necessitated the 
fitting of special waterproofing fabric covers over the whole of the control 

and instrumental panel. Generating motors normally had the venti- 

lation and commutator housings lightly filled with rags or paper, and the 
apertures then sealed over with fabric secured by bostik. Signals 
equipment, particularly wireless sets and manpacks, had special container 
bags designed for them. Where wireless sets were carried on vehicles: 
and were not subjected to immersion or splash, they were normally 
lightly covered with a piece of wading fabric. All small components 
in the range of miscellaneous equipment had to be covered as 
necessary. 


Training 

Training was so designed that unit personnel could be capable 
of waterproofing all equipment under the supervision and inspection of 
IEME. However, it was found that the training was never adequate 
and the standard of water-proofing left much to be desired. To assist 
in the training, therefore, ТЕМЕ Waterproofing Teams were formed іп 
each division to run cadres for the formation. Owing to: the mobile 
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state of the various campaigns, however, it was never possible to 
implement the schemes as far as units were concerned and consequently 
it became necessary to assemble a static IEME waterproofing organi- 
sation at the concentration area before any expedition was launched. 


Technical Instruction 


"Technical instruction throughout was of a high order and it was 
possible for personnel of average intelligence to waterproof any equip- 
ment successfully. This was particularly true of complicated instruc- 
tions for ‘A’ vehicles where the coloured illustrations and exploded 
views of ‘Pack Flat’ hardware were self-explanatory. 


Materials 


Materials were constantly improved but even with the original 
materials waterproofing was successful. Bostik primer was used as an 
under-coating to Gripon and Aspston, but provided good clean surfaces 
were produced, successful waterproofing was achieved without any 
under-coating at all. Gripon was a distinct improvement on the red 
pressure plastic, having better adhesive properties. Under-coating 
red varnish No. 5 for use with Gripon although administered and tested 
never arrived in adequate quantities for operational use. Bostik AA 
was the complete answer, being suitable for sealing seams, bolt heads, 
sticking fabric or even as an under-coating, if necessary. 


DESIGN OF EQUIPMENT AND ITS EFFECT ON THE 
REPAIR LOAD 


In order to appreciate the extent of repairs on the whole range of 
equipment for which the IEME were responsible, a general survey of 
the manner in which equipments stood the test of war production is 
essential. ; 


А great deal of the repair was the result of what is generally known 
as normal wear and tear, but army equipments had also to stand types 
of terrain, under a variety of climatic Conditions, and were often operated 
by personnel not fully trained in their maintenance. 


The quota of spares required to maintain equipment in the field 
is directly affected by design and the conditions under which the 
equipment is used. Shortage of spares was throughout the war an 
acute problem and resulted in the enormous amount of manufacturing 
carried out at all echelons of repair in all theatres of war. | 


The need to produce new equipment during war in ever-growing 
quantities makes it extremely difficult to produce spares and assemblies 
on an adequate scale, but the point to note is that, without an adequate 
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backing of spares and assemblies, operational plans can be completely 
disrupted. | 


In Appendix XXIV a list of army equipments is given under group 
classification. As it is not possible to give a detailed report on each 
type of equipment, a few items representative of the group, have been 
chosen for treatment under the following heads: :— 


(a) Armaments 

(b) ‘A’ Vehicles 

(c) 'B' Vehicles 

(а) Telecommunications 

(е) Instruments 

(f) Engineer Equipment, and 
(g) Miscellaneous Equipment. 


APPENDICES 


Appendix I 
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LIST OF DIFFERENT CATEGORIES OF TEMPORARY PERSONNEL 


EMPLOYED IN THE IAOC AND PAID FROM THE ETE GRANT 


Apprentice 
Armature Winder 
Armourer 

Bhisti 

Blacksmith 
Boilerman 


_ Bookbinder 


Boy Artisan (unapprenticed) 

Boy (not at trade) 

Brazier 

Bricklayer 

Browner 

Caneworker 

Carpenter 

Chargeman 

Checker | 

Chowkidar 

Chuckler 

Clerical Worker 

Clothing Examiner 

Coppersmith 

Cycie Fitter 

Dhobie 

Draughtsman 

Driver (Low Loader Decanville etc.} 
Duftry 

Durwan 

Electrician 

Engine Driver 

Examiner 

Farrier 

Fire Engine Motor Driver 

Fitter (General) 

Fitter (Gun and carriage) 
Fore-end Fitter (Carpenter) 
Gatekeeper 

Glass Polisher 

Glass worker (Optical) 

Grinder (Metal) 

Grinder (Precision) 

Hammerman 

Improver 

Instrument Mechanic (Electrical) 
Instrument Mechanic (Optical) 
Laboratory Attendant 

Labourer (Unskilled) 

Leading Hand 
Leather Stitcher 
Lineman 
Loader 
Machine Gun Fitter 
Machinist (Metal) 
Mali 

Marker 

Mason 

Mate (Tradesman’s) 
Mistri 

Moulder 

Packer 

Painter 


Pattern Maker 

Peon 

Pistol Fitter 

Polisher 

Remprinting Operator 
Rifle Fitter 

Rivetor 

Rope Worker 

Saddler 

Saddletree Maker 
Sawyer 

Searcher 

Shooter 

Skilled labourer (at trade) 
Skilled labourer (not at trade) 
Smelter 

Stoker 

Supervisor 

Sweeper 

Tailor 

Tailor Viewer 
Telephone Operator 
'Tentmender 

Test Assistant 

Time keeper 

Tinsmith 

Tracer 

Turner (Metal) 
Turner & Machinist (Wood) 
Typewriter Mechanic 
Viewer 

Watch Mechanic 
Welder (Acetylene) 
Welder (Electric) 
Wheeler 

Yard Foreman 


(а) 


(b) 


(с) 
(d) 
(e) 
(f) 
(g) 


(b) 
G) 
(k) 


(1) 
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Appendix П 
ORDNANCE ORGANISATION, STRENGTH AND TONNAGE HELD IN AUGUST 
1939 
No. of 
At GHQ Officers 
OS Dte. 23 
1 DOS Brig 
1 IIAOS 3 
1 DDOS 
3 ADsOS 
DADsOS., S/C., etc. 
At Formations. 
(i) НО Armies/Commands 5 
DDOS or (ADOS) 
ADOS, 1 DADOS at HQ. North Arm. 
(ii) HQ Corps Nil 
(iti) НО Divisions Nil 
(iv) HQ L of C Areas Nil 
(у) HQ Districts DADOS & Staff. 10 10 
(vi) HQ L of C Sub Areas Nil 
(vii) НО Brigades ог Bde Areas (34 BOWOs) 
Static Depots 11 77 
Field Depots Nil 
Field Units Nil 
Training Estabts. 1 8 
Storage Area 
(i) For Stores (millions of sq. ft.) 2.7 
(ii) For Vehicles (Number) 950 
Approx. tonnage handled (thousands of tons dead weight). 67 
Appx. Vehicles handled Not known, about 200 
Tonnage held in thousands of dead-weight tons. 53 
(i) С. Stores & CLO 53 
(ti) Ammn. and explosives 17 
No. of items stocked 
(i) С. Stores & CLO 40,000 
(ü) | М.Т. Stores 45,000 
(m) Corps Strengths. 
(i) Officers (Military & Civil) 152 
(li) Storekeepers (Вг. and Ind. civil & military) 607 
(iii) Storemen (military and civil) 305 
(iv) Clerks (military or permanent civilian) 328 
(у) VCOs 10 
(vi) IORS -— 1,100 
(vii) Artificers (military or permanent civilian) . 68 
(viii, Non-Combatants (enrolled) (cooks, water carriers etc.) 22 
(ix) Temporary & daily paid clerks & labourers. 7,015 
(x) Monetary expenditure on extra temporary estab- 
lishment, in lakhs of rupees. | 32 
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‘Appendix Ш 
LIST OF ORDNANCE DEPOTS EXISTING IN AUGUST 1945 


Central Ordnance Depot, Agra. 

Central Ordnance Depot, Cawnpore. 

Central Ordnance Depot, Chheoki. 

Central Ordnance Depot, Dehu Road (Deccan). 
Central Ordnance Depot, Delhi. 

Central Ordnance Depot, Jubbulpore. 
Central Ordnance Depot, Kandivili, Bombay. 
Central Ordnance Depot, Rampur (U.P.) 
Central Ordnance Depot, Shahjabanpur. 
Central Ammunition Depot, Pulgaon Camp. 
Central Provision Depot, Dehu. 

No. 205 Indian Base Ordnance Depot, Panagarh. 
No. 206 Indian Base Ordnance Depot, Avadi. 
Ammunition Depot, Gummidipundi. 
Ordnance Depot, Allahabad. 

Ordnance Depot, Avadi. 

Ordnance Depot, Bombay (Seori). 

Ordnance Depot, Drigh Road (Sind). 
Ordnance Depot, Fort William. 

Ordnance Depot, Jamalpur. 

Ordnance Depot, Kala. 

Ordnance Depot, Kirkee. 

Ordnance Depot, Lahore. 

Ordnance Depot, Mokameh. 

Ordnance Depot, Quetta. 

Ordnance Depot, Rawalpindi. 

Ordnance Depot, Secunderabad. 

Ordnance Depot, Shakurbasti. 

Ordnance Depot, Whitefield. 

Ordnance Depot, Manipur Road. 

Ordnance Depot, Baroda. 

Ordnance Depot, Ramgarh. 

Ordnance Depot, Bhavnagar. 

Ordnance Depot, Ferozepore. 

Ordnance Depot, Harbanspura. 

Ordnance Depot, Mnttra. 

Ordnance Depot, Nasik Road. 

Ordnance Depot. Bannu. . 

GHQ Ordnance Depot, Calcutta. 


- ‘P Ordnance Depot, Dehu. 


Tent Repair Depot, Ranchi. 


. Ordnance Exports Transit Depot, Waltair. 


Ordnance Imports or Exports Transit Depot, Karachi. 
Ordnance Transit Depot, Cochin. 

M.T. Stores Depot, Chaklala. 

M.T. Stores Depot, Nirsa. 


» М.Т. Stores Sub-Depot, Kirkee. 


Ammunition Depot, Jamalpur. 
Ammunition Depot, Nowshera. 

Ammunition Depot, Whitefield. 
Ammunition Depot, Pandu. 

Ammunition Depot, Amla (G.I.F, Railway). 
Ammunition Depot, Dehu. 

Ammunition Depot, Jabbulpore. 
Ammunition Depot, Кази Begu. 
Ammunition Depot No. 2 Reserve Base, Benares. 
Vehicle Depot, Bombay (Pawai). 

Vehicle Depot, Kirkee. 

Vehicle Depot, Cawnpore. 

Vehicle Depot, Chhekoki. 

Vehicle Depot, Delhi. 

Vehicle Depot, Jhansi. 


Vehicle Depot, Lahore Cantt. 

Vehicle Depot, Calcutta. 

Vehicle Depot, Panagarh. 

Vehicle Depot, Nirsa. 

Vehicie Depot, Ranchi. 

Vehicle Depot, Avadi. 

Vehicle Depot, Secunderabad. 
Vehicle Depot, Whitefteld. 

Vehicle Depot, Chaklala. 

Vehicle Depot, Drigh Road (Sind). 
Vehicle Depot, Kala. 

Vehicle Depot, Quetta. 

Vehicle Depot, Bannu. 

445 Advance Ammunition Depot, Chittagong. 
54 Ordnance Field Depot, Chittagong. 
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Appendix IV 
ORGANISATION CHART—CENTRAL ORDNANCE DEPOT, 1944 
Commandant 
но, Branch Planning Branch Administration Branch 
Wo np ЖИДЕ [RADI | | | | | | | 
: Q шеште ibrary tatistics Publicity Work O.O's. Welfare Security Q.M. Yard Grain Trg M.I. 
ection egistry and Section Section Planning Office Sec. Section Section and Shops Sec. Room 
Stationery у (а) (Also Labour 
Fire & Bureau 
PAD) 
| [| | 
Establishment & Finance Ind. Mily. Wing 
| and W & W Wing 
| 
ЕзїаЬ. Finance 
Section Section 
Deputy 
. Commandant 
1 a = | te 
Ex Branch Co-ordination Branch Pest Control Traffic Branch Depot Accounts Branch 
NN C.G.O. 
| | 225251 
Procedure Investigation: Printing Records Receipts Issues Internal Store Ledger ‚ Stocktaking 
Section Section Section Section Section Section  Tpt. Sec. Accounts Checking Section 
| апа Section 
| Ы E Inspection 
O. O. Miscellaneous Stores Sub-Depot Section 
and Depot Packing Officer (f) | | 
Жк [ Т 71 Stocktaking Progress and 
Expenses and Return- Bulk Stores Modification Assistant Packing Teams Reconciliation 
ed Stores Ground Croup (k) Group Officers (Super- Cell 
{Holding vision and 
stores for Direction) 
| I.L.C. etc.) 
Ж B | ee 
Gaus Office Expense Returned Stores | 
Stores Section Section апа O. O. Sub Depot (d) 
W [Shops қ | EN 
| | [ШЕЕ 
as Office Provision Cell(b) Central Stock Dues out Control (с) Stores Stores Issues Receipt 
including (Dues їп Records, Control (b) (excluding Location Accounts Control Vouchers 
Group Registry PRF Section, (including Dues out Audit . Cell Cell. Control Cell 
Correspondence Dispersal Records) Section & (FP (Batch 
Clerks) Voucher Prepara- and 
tion Cell time) 
А | 4l ; : 
Stock Maintenance Bulk Detail Issue Packing Section ° 
(including preser- Store Section 


vation and carton- 


(as required) 





























ing m" x 
Provision and Control 
Provision Branch r | г m Branch | | | | 
пш Р Ж la Central Amend- Special Correspon- 
i Local СНО Liaison Liaison Control Issues Indent еп! end- | р 
ae Sen E Purchase AE Officers Registry Control Checking Voucher Records ments and 2% 
| ` Section (Reports & Section Section Prepara- Section Section Overseas ection 
Returns) | (Ваїсһ & tion. . Scaling 
: Time) Section (e) (j) 
Parts changes and publications sub-section 
тә | 
Рау Branches and Publications Master Records 
Section Other Depots Sub-Section Sub Section 


(a) Will have direct access to the Commandant. 


b) Provision Cell and Central Stock Control must be located adjacent to each other. 
ij Dues out Control will be located in the Receipts Area except those Depots 
which have no Central Receipts Shed ; in such cases DOC will be located in the 


Sub-Depot/Group Office. 


(k) Holding Bulk Stocks of those VAOS sections not normally st 


equipments, 


(d) Layout of one Group of a Sub-Depot only shown. 
(e) May be decentralised to group or Sub-Depot Office. 
(f) Authorised for AGD, CHD, DMD & JOD only. 


Accounts centralised in Control Branch. 
(j) Includes 5.1.5. 


(g) In the case of RMD, Group Office and Control Office will be amalgamated and 


ocked by any Group of the particular Depot, but which are required to complete 
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Appendix V 
ORGANISATION CHART—COMMAND DEPOT, 1944 
5 Chief Ordnance Officer 
БӘЛЕ d ; pM. 
HQ Branch (A/COO) Р Вгапсһ Е Administration Branch 
| | | | { | о | E | | | | | 
HQ Central Library Statistics Work ' Publicity O.O's Welfare Security Yardand Grain Trg. QM Ind Му M.I. 
Sec. Regisry and Section Planning Section Office бес. Section Labour Shop Sec. Sec. Wing & Room 
* Stationery ^ (d) (also ‘Bureau 2 W&W 

fire and Wing 

PAD) ; i 

Civilian Establishment and Depot Finance 

| ce | 
| | 
Estab. Section Labour Bureau Depot Finance Grain Shop 
1 1 Section 
Deputy Chief Ordnance Officer | 
| саса | Xn c AE 
Executive Branch Co-ordination Branch "Traffic Branch Pest Control | 
; oe (ООС) 
| Doo | | 
Records Sec. Receipts Sec. Issues Sec. Internal 


| | : 
Procedure Section Investigation Section Printing Section 


| 
Depot Accounts and Frovision Branch ; 








кнн еы MEN IMMER — 























Т SS куан L— 
Store Accounts Section Stocktaking Section Provision Section Policy Local purchase 
Г. | _ | | 
Stores Accounts Ledger Checking е Progress апа . 
Inspection Section Section Section Reconcilia- | 
Чоп Сей | 
| 
Control Branch i 
| | | | | "e | i 
Correspondence | Control Issues Indent Records and | Vr. Prep. Vr. Checking Special I$ues Unit Loca- Amendments 
Section Registry Control checking Progress Section Section Section tion Cell Section 
(c) Section 
Indent Checking (c) - 
NEC t | 
Packing and Preservation Branch Expense Stores Group (h) 
(Supervision and Direction) __| 
b | | | 
Group Office Salvage Case Re- 
Section covery & W/ Stores 
Shop Section 


For Deputy Chief Ordnance Officer, see next page. 





| 
О.О. Sub Depots 


ORGANISATION CHART—COMMAND DEPOT, 1944—conta. 
* Deputy Chief Ordnance Officer 


O.O.Sub Depot 


No. 1 Sub Depot (MT Stores) 





| | 
Grout П (B) Group II (C) Sub Depot Office 
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| 
Group II (A) 
ni (L.V.-7) (L.V. 6-MT-1-15) (Registry) 
| m | |: | | | | | p. 
Group Provision Dues out Con- Receipt Issues Stores Receipts Issues Stock Packing 
Office Cell trol (g) (also fur- Control Control Location Binning selecting Maintenance Cells 
ther part vouch- Сей сей 
ег ргер Сей 
ju E a --- ODIT ee 
No. 2 Sub-Depot (Clothing and General Stores) 
| : | | 
Sub Depot Office Registry Group IIT Group IV 
(Also Clo & Secs A-1 and А-2) (Sections С-3, D-1, D-2, E-3, Е, С-1, G-2, 
H-1, H-3, J-1,J-2, J-3, J-4, К) 
(All Sub Secs) 
No. 3 Sub-Depot (Technical Ѕ(оғез) 
| | | | | | ў 
Sub-Depot Group V Gun Park Group VI Modifications Airborne Ammunition ‚Ammunition 
Office (Secs B-1, B-2, (Secs E-2, V-2, W-1, Group Stores Tps GP (A) Group (a) Test Inspn. 

C-1, C-2, E-1, M-1, W-2, X-1, Х--2,Ү, (For 1.L.Cs) and Repair 

M-2, M.3, N.1, N.2, N.3, Z-1, 2-2) (а) 

O, P-1, P-2, V-1, V-2, V-4, 

V-5, V-6) (b) 

| 
` No. 4 Sub Depot (Returned Stores) 
| | | 
RSD Office Receipts and Disinfection Stores Workshops Section Produce and Disposals 
Sec. Section 


NoteI (a) Only for Command Depots holding these items. 


(b) Under present policy in India Sections Q-2, R-2 


Depots. They should otherwise be under Group V. 


; 8-2, T-2 and U, (non explosives, empty packages, and miscellaneous magazine stores) are stocked in Ammunition 


(c) In the case of No. 1 Sub Depot (MT Stores) Indent checking and MPIs will be decentralized and placed under the control of the О.О. Sub Depot. 
(d) Will have direct access to the C.O. 
(g) Dues Out Control will be located in the Receipts Area, except in those Depots which have no Central Receipts Shed ; in such cases DOC will be located in the Sub Depot 


Group Office. 


(h) Will serve the whole Depot (less RSD) 


Note П-Тауоц for one Group only shown under No. 1 Sub Depot above. All other Groups on similar lines. 
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Appendix VI 
QRGANISATION CHART—ORDNANCE HOLDING DEPOT, 1944 
| Chief Ordnance Officer/Ordnance Officer 
3 tái - S g кё зары ы | | | 
HQ Жав Planning and Coordination ‘Branch . Administration Branch 
Li. uu ul | NE cU MM NE Mr" 1 г are m n | | | 
Q Central Library Statistics ^ | Work Procedure Investi- О.Оз  Wellare Securi- OM Trg. Grain Yard Ind. мл. 
Sect, Registry & | -Planning Cell gation Office Sec. ty Sec- Sec. Sec. Shop and Mily. Room 
Stationery А 2 Cell tion (a) ‚ Labour Wing 
D (Also © Bureau апа 
Fire & W&W | 
РАР) Wings | 
Establishment and Finance 
Estab. Section "Finance Section 
Deputy Chief Ordnance Officer 
Кенеттен ен TE TER | x 
. Hn | { 
Traffic Prin Pet nt ` Ex Branch | Depot Accounts and Control Branch 
126 eem {00 
| | | ; : | | | | | Е 
Кесе Internal Tssues . Control Voucher Records Special | Store Ac- Corres- Ledger 
Section Transport Section Register Prep. and Pro- — Issues counts In- pondence checking 
Section . Section gress Sec. spection Sec. Section 
Section Section 
Stocktaking Section 
Жж | We 
Stocktaking Progress and Reconci- 
Teams liation Cell 
| | dus | 
No. 1 Stores Area No. 2 Stores Area №. 3 dies Arca No. 4 Stores Area Expense Stores Group 
E E | BE 
Office Stores Receipts Issues Packing Section 
Location (Вале). Selecting 





| | | 
Group Stores Salvage Case 
Office Section Section Reco- 
very & 
Wishops 
- (a) Will have direct access to the COO. 


ORGANISATION CHART—AMMUNITION DEPOT, 1944 


Comdt/Chief Ordnance Officer/OO 
| 


но. Без (AjComdt) 








Plannin! Branch 
(АЈСОО)* 
| | | | 
НО Sectt Central Library вања Co-ord 
Registry & Stationery Work Planning Section 
| ШЕ ы 
Procedure Investigation 
Cell 
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Appendix VII 
| NO. 
Administrative Branch 
| | |. | | | ҚОСЫН КЕ | | 
O.O's Welfare Security Labour QM Ума Staff Grain  Trg. M.I. 
Office Section Section Camp Sectt. & Control Shop Sec. Room 
Also Labour Section 
Fire & Bureau (when 
PAD) sanction- 
(b). ed) 
| 
p 
Establishment Ind. Mity. 
and Finance Wing and W 
& W Wings 
| 
Estab, Section Finance 
Section . 


Deputy рү Chief Ordnance Officer 


























| | | 
Executive Branch Traffic Branch Depot Accounts and Provision Branch Expense Stores 
| _ " Group | 
В t | | 
Receipts Internal Issues Store А/сз Ledger Stock Provision | 
Section Transport Section Inspection Checking taking Policy | 
Section Section Section . Section (a) 
| | | | 
Stock taking Progress and Re- 
Teams conciliation Cell 
"E | | | | от 9 
ontrol Branch No. 1 Ammn. No. 2 Ammn. No. 3 Ammn. No. 4 Ammn. Returned Inspection RAF. 
Area Area Area Area Ammunition Test and Attached 
and Empties Area Repair Area Section 
| | | | | | 
д "S | | Р i i í 
Central Unit Indent Stack Voucher Records and Special Correspondence 
Registry Location Cell Checking Section Record (Centrali- Preparation Section Progress Section Issues Section Section 
sed) 


* Where authorised. 
(a) Only necessary in Ammunition De 
b) Will have direct access to the COO 


pot Jubbulpore which is responsible for central provision of non-explosive items. 


399 


























АВЕ УШ 
ORGANISATION CHART--VEHICLE DEPOT, 1944 * 
Chief Ordnance Officer/Ordnance Officer Incharge 
[s | | Bed 
Headquarters Branch: Planning Branch р dagoa Branch 
Е ЕСІ аны ро Pee oe ЕН. NEUE DOMO | sd 
НО Central Library Statistics Work Publicity | O.O^'s Welfare Security ом Trg Grain Yard Ind Mily Wing M. 
Sect. Registry ' & Sec. Planning Sec. | Office Section Section Sec. Sec. Shop & and Room 
Stationery | (also Labour Watch & Ward 
' > Fire & Bureau | Wings 
PAD) | Й 
Establishment and Finance 
Dy C.O.OJDy. О.О. m =] 
Estab. Finance 
Ex Branch Section Section 
Г: _ | 
Tech. Admin. Area Co-ordination Branch. 
| А В 
Procedure Printing Investigation 
| Section Section Section | 
| 
4 | \ | 
fone [| [ | | | 
Control Stock- Convoy POL Kit Battery Cased Vehicle EME Workshops 
& taking Control Store Store Store Vehicle Parks 
Ledgers Area | 
E zd [ | 221 
Receipts Park Fit Parks ci Parks Unfit Parks Disposals 
| | Park 
Sections etc. Sections etc. ` Sections Sections etc. 
office office etc. office 
Récefpts Area Storage Area office Receipts Area 
Inspn. Area Servicing Area Issue Areas parks 
Servicing Area Inspn. Area Collection Area Workshop Repair 


Disposal 
Recoveries 
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ЛАОС MAINTENANCE RESOURCES: OCTOBER 1939 


FIRST AND SECOND ECHELON 


‘A’? Ordnance Workshop Company comprising 


HEADQUARTERS .. Sk 
No. 1 Workshop Section (Stationary) 
No. 2 Workshop Section (Mobile) 
No. 5 Workshop Section, 
(Special Establishment: Stationary) 


«Б: Ordnance Workshop Company comprising 


HEADQUARTERS .. В 
No. 6 Workshop Section (Stationary) 
No. 7 Workshop Section (Stationary) 


«С? Ordnance Workshop Company comprising 


HEADQUARTERS .. F 
No. 8 Workshop Section (Mobile) 
No. 9 Workshop Section (Mobilc) 
No. 10 Workshop Section (Mobile) 
No. 11 Workshop Section, 
(Special Establishment: Stationary) 
No. 41 Workshop Section (Mobile) 


‘D’ Ordnance Workshop Company comprising 


HEADQUARTERS .. ack 
No. 12 Workshop Section (Mobile 
No. 13 Workshop Section, 

(Special Establishment, Mobile) 


ʻE Ordnance Workshop Company comprising 


HEADQUARTERS .. T 
No. 15 Workshop Section (Mobilc) 
No, 16 Workshop Section (Mobile) 
No. 17 Workshop Section, 
(Special Establishment: (Mobile) 


‘F Ordnance Workshop Company comprising 


HEADQUARTERS .. ee 
No. 18 Workshop Section (Mobile) 
No, 19 Workshop Section (Mobile) 


| “С? Ordnance Workshop Company comprising 


HEADQUARTERS .. аш 

No. 20 Workshop Section (Mobile) 

No. 21 Workshop Section (Mobile) 

No. 22 Workshop Section and 

No. 26 Workshop Section both | 
(Special Establishment : Stationary) 


“Н° Ordnance Workshop Company comprising 


HEADQUARTERS .. үз 
No. 23 Workshop Section (Mobile) 
No, 24 Workshop Section (Mobile) 
No. 25 Workshop Section, 


(Special Establishment, Mobile) dos 


T Ordnance Workshop Company comprising 


HEADQUARTERS .. aV 
No. 14 Workshop Section (Mobile) 


PESHAWAR 
PESHAWAR 
PESHAWAR: 


KOHAT 


MIRALI 
MIRALI 
MANZAI 


RAWALPINDI 
RAWALPINDI 
OVERSEAS 

RAWALPINDI 


RAWALPINDI 
RAWALPINDI 


LAHORE 
LAHORE 


FEROZEPORE 


SIALKOT 
SIALKOT 
SIALKOT 


SIALKOT 


OVERSEAS 
OVERSEAS 
OVERSEAS 


MEERUT 
MEERUT 
MEERUT 


MEERUT 


LUCKNOW 
BAREILLY 
LUCKNOW 


OVERSEAS 


SECUNDERABAD 
AHMEDNAGAR 
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No. 27 Workshop Section (Mobile) TE .. SECUNDERABAD 
No. 28 Workshop Section (Mobile) - -- SECUNDERABAD 
No. 29 Workshop Section (Mobile) € .. OVERSEAS 
No. 30 Workshop Section, 
(Special Establishment, Stationary) — .. -- BANGALORE 
«ГР Ordnance Workshop Company comprising 
No. 35 Workshop Section (Mobile) Sá .. KIRKEE 
«К? Ordnance Workshop Company comprising 
HEADQUARTERS .. gs .. NOWSHERA 
No. 3 Workshop Section (Mobile) ` ux .. OVERSEAS 
No. 4 Workshop Section, З 
(Special Establishment, Mobile) "T .. RISALPUR 
No. 31 Workshop Section (Independent) 2% .. KARACHI 
No. 32 Workshop Section (Independent) as .. - BOMBAY 
No. 33 Workshop Section (Independent) .. CALCUTTA 
No. 34 Workshop Section (Independent Mobile) .. QUETTA 


THIRD AND FOURTH ECHELON 


ARSENALS at ORDNANCE DEPOTS at 
(2) RAWALPINDI (а) CHAKLALA 
(b FEROZEPORE (b BANNU 
(c) KIRKEE (с) DEOLALI 
(d) ALLAHABAD (d) BOMBAY 


(е) QUETTA (MT) (2) FORT WILLIAM 
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Appendix X 
IAGC MOBILE WORKSHOP COMPANY 
PROVISIONAL WAR ESTABLISHMENT 


The workshop, comprising a main shop and a light i tie 
to deal with approximately 400 Lorry Units. (7) е ыт кты 


() SUMMARY OF RANKS 


т.т 














Detail Main Light Total 
Shop Repair Company 
Section 
1 2 3 4 _ 
BRITISH 
Officers | 
Company Commander (CME) (Major) а 1 1 


|=] 


Section Officer (СМЕ) (Captain) МЕ 24 — 
Assistant OME кз ig à 





Total British Officers к" 2 1 3 





Warrant Officers 
Warrant Officers, Class 1 (а) ж gs 1 1 2 


Staff Sergeants and Sergeants 


























Staff Sergeants (a) "T ғ Я 1 1 2 

Staff Sergeant (b) Em E : “з 1 — 1 

Sergeant (a) 1> — i 
“Total Staff Sergeants and Sergeants - 3 1 + 
Total British Other Ranks = К 4 9 6 
Total all ranks, British Ө 5 3 9 

INDIAN 

Officers 

УСО е “ж mae aM 43 1 -- 1 

Warrant Officers 

Military Assistant Storekeeper as 1 — 1 

Havildars 

Company Havildar Major .. 6% элй l — 1 

Company Quartermaster Havildar К 1 ИЕР 1 

Havildar Artificers de sst id 3 1 4 

Havildar Armourer (4) аав 23 4% 1 -- 1 

Havildar Clerk = ins Se 1 == 1 

Havildar Driver "T ze a -- 1 1 

Havildar Stores Personnel 1 — 1 

'Total Havildars ae 8 2 10 


&04 


—— ———-—-——-— M — g o 


Detail Main Light Total 
Shop Repair Company 


ection 





Rank and File 





Naiks Р 6 5 11 

Sepoys А 84 35 119{c) 
Total Rank and File өз 90 40 130 
Total Indian Other Ranks — .. 99 42 lj 
Total all ranks, Indian өз 100 42 142 


NON-COMBATANTS (ENROLLED) 


Cook, BT 1 — I 
Cook, IT КЕ? ie p wid s 2 2 4 
Water Carriers .. = ин чл 2 2 = 4 
Sweepers se spe .. тз 2 \ 3 
Total non-combatants (enrolled) ss 7 5 12 
Tin and copperamitlis ыж scs T 2 1 3 
Turners Р 5% аа 2 1 3 
Vulcanist s - in 34 1 -- 1 
Wheelers ES аза ДАН iste 2 4 3 
Clerks (A) "T E э 5 — 5 
Driver (3) 
For motor cycles га 45 2 2 4 
For cars, trucks and lorries | es е 26 12 38 
For duties on T i D 4 2 6 
Spare des Sy „ж axe 3 1 4 
Stores personnel y 
Military assistant storekeeper - ais l — 1 
Storemen (technical) ) - " 2 1 3 
Cleaners 20)... zs 9 3 12 





(іі) Transport 
Do eT ERU CREER ы ышы MENU EORR IEEE 
lst Line Unit Transport 

Motor cycles, heavy EM 5 


. 
— 
— 
-2 
о 
ho 


Cars. station wagon + gy sx 
Trucks, 15 см; GS ss i 
Lorries, 20 cwt : GS 

Lorries, 3 ton, GS (s) i 
Lorries, 3 ton breakdown (m) 
Lorries, 3 ton, workshop 


.. .. 


KND mA m 


| 


Total Vehicles (excluding motor cycles) 


Оз 
= 
N 
t4 


(ю) Table of Weapons and Ammunition (п) 
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м 


Ammunition 

















Detail ———À ЫЗЫ. 
On man Unit reserve 
or with 
Number gun Scale Total Total 
Pistols (о) za 2 11 12 6 (p) 66 432 
LMGs n . 2 750 500 000 Е 
Anti-tank rifles .. 2 100 40 80 280 
Detail Main Light Total 
Shop Repair Company 
Section 
TEMPORARY PERSONNEL 
Servants for British Officers РА 2 i. 3 
Servants for British Warrant Officers i 1 2 
Unit Private Servants (d) .. ss 3 — 3 
Total Temporary Personnel 6 2 8 
NOT INCLUDED IN ABOVE TOTALS 
Ist Reinforcements 
BOR, IAOC Workshop Branch — — 1 
_ Sepoys (е) .. a = il 
Distribution of IORs by trades and Duties 
Armourer Havildar (4) 1 — 1 
Artificers (f)— 
Acetylene Welders 1 1 2 
Blacksmiths 4 2 6 
Electricians (2) 3 1 4 
Fitters, Armament and MT 25 10 352 
Instrument Mechanics - 2 1 3 
Painters .. T - 2 - 2 
Saddler... 1 — 1 
Textile Refitters (Upholsterers) 1 1 2 


= 
МОТЕЅ 


(ау ТАСС workshop branch; may be IACC ог ВАОС. 


lieu of staff serjeants and serjeants. 


IWOs may be employed in 


(b) IAOC Stores Branch, until IAOC Workshop Branch are available. 


(c) Includes 18 Lance Naiks. 


(d) Washermen and barbers at OC's discretion. 


(е) Includes :— 


Three fitters 
One electrician 
Five drivers 
One clerk 

One cleaner. 


(A) 


(3) 


Inchudes three havildars and three naiks in main shop and one havildar and two 
naiks in light repair section. Non-combatant artificers may be employed in lieu 
of combatants in which case havildars and naiks will be replaced by assistant 
foremen and chargehands respectively. 


One electrician in the main shop and one in the light repair section must have а 
knowledge of wireless apparatus, field telephones, lamps electric Signalling, in 
addition to ignition and hghting sets on ІС engined,vehicles. 


Includes one havildar in main shop and one naik in the light repair section when 
the latter is detached. Non-combatant clerks in the proportion of one upper 
division assistant, four lower division clerks and two routine grade clerks are 
available. 

Includes one company havildar major, опе company quarter-master  havildar, 
one havildar, four naiks and ten driver-mechanics. "The havildar will act as 
company quartermaster havildar when the light repair section is detached. 


(8) Includes one havildar and one naik. Until combatants are available civilian 


( 
(m) 


(n) 
(о) 


storemen may be employed in lieu of combatant storemen. 
One is ridden by the British Warrant Officer. 
Workshop companies maintaining tracked vehicles will be allotted one tractor 
breakdown, and one 4 wheeled, recovery trailer in lieu of one of the breakdown 
lorries of the main shop. | i 
Subject to revision if other personnel of the unit are to be armed. 
The following personnel are armed with pistols :— 
Officers 
Warrant Officers 
Staff sergeants and sergeants 
VCOs 
IWOs 


One full box (300 rounds) will be carried as unit reserve. 
May be a naik. 
Deals with approximately 400 Lorry Units. 


"Three of the vehicles will be provided with portable store bins on the basis of 12 
bins per vehicle, or alternatively store Lorries may be provided. In the latter 
case portable store bins will not be provided as store lorries are fitted with bins. 
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Appendix XI 
WORKSHOP COMPANIES: FIELD ARMY 1940 


(Allotment to Field Army in September 1940) 
GENERAL RESERVE 
No 8 Company KIRKEE: No 38 Company MHOW 
NORTHERN 1. of С 


No 42 Company LAHORE: Мо 34 Company AMBALA 
(Four more companies not allotted in 1940) 


SOUTHERN L of C 
TWO Companies: not allotted in 1940 


NORTHERN FORCE TROOPS 


No 1 Company PESHAWAR: No 4 Company RAWALPINDI 
No 39 Company CHAKLALA 


SOUTHERN FORCE TROOPS 


No. 31 Company KARACHI: No. 44 Company QUETTA 
No. 7 Company BANGALORE 


“Ist ARMOURED DIVISION 


Nos 2 & 32 Companies RISALPUR: Nos 5, 35 & 40 SIALKOT 
Nos 13 & 14 Companies MEERUT 


6th DIVISION 


No 10 Company Bareilly: Nos 36 & 41 Companies Lucknow 
No 12 Company JHANSI 


7th DIVISION 
No 6 Company CAMPBELLPORE: No 33 Company RAWALPINDI 
8th DIVISION 
No 11 Company DELHI: No 15 Company QUETTA 
9th DIVISION 
Nos 16, 28, 30 and 37 Companies QUETTA 
10th DIVISION 
No 29 Company AHMEDNAGAR: No 45 Company KIRKEE 
Nos 9 & 43 Companies SECUNDERABAD 


TOTAL FOR FIELD ARMY: THIRTY NINE Ordnance Workshop Companies 





FRONTIER DEFENCE 


No 3 Company for KOHAT DISTRICT 
Note: Units then overseas or earmarked for overseas to be designated Мо 17—27 
Companies after re-organisation. 


For Force EMU 
No. 9 Section. 


For 4th Indian Division 


D Company and F Company. : 
HQ ‘U’ Company and Nos. 27 Section 
+ Nos. 63, 64 and 65 Sections. 
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WORKSHOP UNITS: OVERSEAS SERVICE 


The units detailed below were already overseas or earmarked for overseas in July 
1940. These units could not therefore be counted as assets in the re-organization of 
existing workshop units or the formation of new workshop units. Re-organization of 
these units to the new establishment were to be considered separately :— 


For Force NIBLICK : 


НО ‘С’ Company + Nos 20, 21, and 22 Companies 
HO ‘Н’ Company + Nos. 23, 24, and 47 Sections 

НО ‘T Company + Nos. 28 and 38 Sections 

HQ ‘J’ Company + Nos. 36, 37 and 44 Sections 

HQ ‘Г’ Company + Nos. 4, 35, 39, 40 and 41 Sections 
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Appendix ХИ 
WORKSHOPS: NORTHERN COMMAND 1940 


(Planned in September 1940 to complete 1940 expansion) 


fp, 


STATION 

















! WORKSHOP 








і 
| WAR ROLE 
















































































| 
; | DATE OF 
| | COMPLETION 
| ; ; ОЕ 
| | WORKSHOP 
| | 
PESHAWAR No 1 Coy Northern Force | 1 Oct 40 
Troops | 
District Workshop | — | 1 Oct 40 
RISALPUR No 2 Coy | 156 Armd Div | 1 Oct 40 
| № 32°Coy | Ist ‘Armd Div | 1 Jan 41 
NOWSHERA Det No 1 Coy ^ | Ist Armd Div | 
Det Peshawar — 1 Oct 41 
District Wksp 
MARDAN Det No 32 Coy Ist Armd Div | i Jan 41 
KOHAT No 3 Coy | Frontier Def | 1 Dec 40 
| — —— a — 
MIR ALI Waziristan Frontier Def 1 Oct 40 
| District Wksp | 
ыы | жасы АА) лс -—À 
RAgVALPINDI No 4 Coy | Northern | 1 Oct 40 
| Force Troops | 
No 33 Coy | 7th Div | 1 Apr 41 
District Wksp | $ | 1 Oct 40 
CHAKLALA No 39 Coy | Northern After 
| Force Troops | 1 Apr 41 
| Det Rawalpindi | — 1 Oct 40 
| District Wksp 
JHELUM | Det No 39 Coy | Northern Force | After iai 
| Troops 1 Apri 
CAMPBELPORE | No 6 Coy | 7th Div | 1 Apr 41 
ATTOCK | Det No 6 Соу | 7th Div | 1 Apr 41 
| | сү 
LAHORE | № 42 Coy Northern L of С After 
| 1 Apr 41 
| Det of District | = | 1 Oct 40 
| Workshop | 
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Appendix XII Continued 


F 
| 









































District Workshop 


1 
| 
| 


| 
Н 
i 
i 
| 
! 





1 
STATION | WORKSHOP | WAR ROLE DATE OF ` 

: i COMPLETION 
: | ОЕ 
i | WORKSHOP 
І ! 
| ! IN, 

SIALKOT | No 5 Coy | | 1 Oct 40 
| No 35 Coy | 1st Armd Div | 1 Mar 41 
| No 40 Coy | | After 1 Apr 41 
! Det Lahore | | 1 Oct 40 
| District Wksp | р 

FEROZEPORE | Lahore Dist | un 1 Oct 40 
j Workshop | 

AMBALA | No 34 Coy | Northern L of C Main Shops by 
| 1 Apr 41 
' Det Lahore. — 1 Oct 40 





Note; All detachments were light repair sections. 


Appendix XIII 


WORKSHOPS: 


EASTERN COMMAND 1940 
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{Planned in September 1940 to complete 1940 expansion) 


ne 














































































































| ! DATE 
STATION | WORKSHOP | WAR ROLE | | COMPLETION 
| D 
OF 
Е | | WORKSHOP 
BAREILLY | No 10 Coy | 6th Div | 1 Dec 40 
| Det of Lucknow -- i1 Feb 41 
| District Wksp | 
CAWNPORE . | Det № 10 Coy | 6th Div | 1 Dec 40 
LUCKNOW No 36 Coy | 6th Div | 1 Apr 41 
№ 41 Соу | 6th Div | 1 Apr 41 
| | District Wksp | = | 1 Feb 41 
ALLAHABAD | Det Lucknow | Ex | i Oct 40 
Station Wksp | 
JHANSI | № 12 Coy | 6th Div i 1 Apr 4l 
| | = 
| Det of Lucknow | = |] Feb 41 
i Station Wksp | | 
cel S 2 | 
MEERUT No 13 Coy | 1st Armd Div 1 Oct 40 
No 14 Coy | lst Armd Div 11 Oct 40 
No 15 Coy | 8th Div | After 
| | Y Apr 41 
————————— [x 
District Wksp | = | 1 Oct 40 
DELHI No 11 Coy | 8th Div | I Apr 41 
Meerut District | 1 Oct 40 
Workshop | | | 
"DEHRA DUN | Det № И Coy | | 8th Div | 1 Jan 42 
ROORKEE Det No 16 Coy | 8th Div p Oct 40 
Det of Meerut — 1 Oct 40 
District Wksp 
MUTTRA ‘doz | rs | 1 Oct 40 
| |- 
CALCUTTA | Station Wksp ! -- | ] Oct 40 
Note: АЙ detachments were light repair sections. 
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WORKSHOPS: SOUTHERN COMMAND 1940 


Appendix XIV 


(Planned in September 1940 to complete 1940 expansion) 




































































! | 
| | _ 1... DATE OF 
STATION | WORKSHOP | WAR ROLE | COMPLETION 
| i OF 
| | | WORKSHOP 
AHMEDNAGAR | No 29 Соу | 10 Div | 1 Apr 41 
Deccan District | | 1 Oct 40 2 
Wksp | 
BELGAUM Det of Deccan | | Y Oct 40 
District Wksp | | 
POONA—KIRKEE -do- | |1Oc 40 — 
| j 1 
| No 8 Coy | General | I Oct 40 
| Reserve | | 
| No 45 Coy | 10 Div | 1 Feb 41 
SECUNDERABAD Det of Deccan | | 1 Oct 40 a 
District Wksp 
| No 9 Coy | 10 Div 1 Jan 41 
No 43 Coy 10 Div After 
1 Feb 41 
BOMBAY Combined Wksp | | 1 Oct 40 
DEOLALI Bombay | 1 Oct 40 
District Wksp | 
Det No 29 Coy | 10 Div l Jan 41 
MHOW No 38 Coy | General | After 
| | Reserve | 1 Apr 41 
JUBBULPORE | Station Wksp | 1 Oct 40 
BANGALORE | No 4 Coy | | 1 Oct 40 
Station Wksp | 1 Oct 40 
MADRAS District Wksp | After 
| | 1 Apr 41 


} 


1 





Wole: АЙ detachments were light repair sections. 
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Appendix XV 
WORKSHOPS: WESTERN DISTRICT 1910 
(Planned in September 1940 to complete 1940 Expansion) 










































































% 
` DATE OF 
STATION || WORKSHOP | WAR ROLE COMPLETION 
OF 
| | WORKSHOP 
"m | 
QUETTA No 16 | 1 Oct 40 
J | ы 
Мо 28 | 9th Div I Dec 40 
| №9 | I Dec 40 
No 37 | 1 Feb 41 
{ === 
i 
| No 44 | Southern Force After 
| | Troops 1 Apr 41 
FORT Det of Western Dis- Frontier Defence 1 Oct 40 
SUNDAMAN trict Wksp 
| | 
— Station Wksp — 1 Oct 40 
No 31 Coy | Бейше Force | 1 Jan 41 
тоорв 
i 
LORALAI Det No 16 Coy 9th Div ] Oct 40. 
| 
BALELIE . mE Det No 30 Coy | 9th Div 1 Dec 40 
Hyderabad zoo. M Det No 31 Coy Southern Force | 1 Dec 40 
(SIND) . | ‘Troops | | 
| 


; | | Р 
= 
Note: All detachments were light repair sections, 
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Appendix XVIII 


ME DIRECTORATE ORGANIZATION 


(MAY 1945) 


Director of Mechanical Engineering: 


Deputy Director of Mechanical Engineering 





MG/ME (Co-ord) —DADME — Directorate Co-ordination. 





D.D.M.E. (Organization) 


‘a MISIME-E —— ADME — = Corps Administration. 
. —— MG/ME-2 —— АРМЕ —— Operations, Policy and Planning. 
Есет MG/ME-4 e ADME — Military and Technical Training. 
Cd dius MG/ME-5 —— ADME —— Preparation of ТЕМЕ, Establishments жай 
гу | W,E.T's. 
— — МС/МЕ-6 —— ADME —— Publications. 


D.D.M.E (Workshop Administration) 


—— MG/ME-7 —— ADME —— Workshop Controi, 

—— MG/ME-8 —— ADME —— Workshop Progress, Planning, Tools & 
Equipment. 

---- MG/ME-3 ——- ADME ---- Inspection of Workshops. 


D.D.M.E. (Technical Control) 


.—— MG/ME-10 —— 
— MG/ME-11 --- 
—— MG[ME-12 —— 


---- MG/ME-13 —— 
—— MG/ME-14 —— 





ADME Technical Maintenance, Investigation of 
modifications to ‘A’ & ‘B’ Vehicles. 
Tyre & Rubber conservation. 

ADME —— Technical Maintenance, Investigation of 


modifications to Armaments, Small 
Arms and Engincer Stores. 


ADME —- Waterproofing equipment and stores. 
ADME 





Scaling of technical stores and spare parts. 


ADME —— Technical Maintenance, Investigation of 
modifications to ‘Telecommunication, 
Wireless and Radar requipments and 
Scientific Stores. 
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Appendix XIX 
ME DIRECTORATE DETAILED DUTIES 
(MAY 1945) 


Section M.G./M.E. (С): DIRECTORATE CO-ORDINATION 


(a) 
(5) 
(c) 


Directorate Co-ordination Section. 
Personal Staff of D. M.E. and Dy. D.M.E. 
Acted as Company Office on all matters affecting Directorate Staff. 


(d) I.E. M.E. Notes. 


(e) 
(Р) 


Corps Publicity. 
Morale Reports. 


Section M.G./M.E. 1: ORGANISATION 
Duties : — 


(a) 


G) 
G) 
(к) 
(4) 


Responsible for all non-technical administration of the I.E.M.E. including 
Articles-in-use Grant, Fitting-up Grant, Accounts, Procedure, Security, 
Financial questions other than those affecting terms and conditions of 
service of personnel, Financial powers, Thefts, Losses and Loss Statements, 
Courts of enquiry, Fire precautions and orders in ай R.E,M.E,, I.E.M.E. 
units. | : 
Escorts and ашына parties (Policy). 

Complaints, 

Dress. 

Duties. 

Messes. 

Compensation. 

Local purchase. 

Labour questions. 

Stock taking. 

Honours and awards. 

Conferences outside G.H.Q. 


(m) Communications (telephone). 


(л) 
(о) 


Liaison between Dte. and А.С” Branch апа С.С. Pers. Dte. 
Salvage and economy. 


(2) Acts, rules and ordinances. 


(4) 
(r) 
(5) 
(0) 
(и) 
(ә) 


Demobilization. 

Designations of personnel and appointments. 
Black listing of contractors and personnel. 
Passive Air Defence. 

Standing Orders for all R./I.E.M.E. Units. 
Trophies. 


(w) Allowances other than those of a personnel or training nature. 


(x) 
(>) 
(2) 


Care апа preservation on technical stores. 
Loans and hire, 


Printing and stationery for units and purchase of non-officjal publications, 


(аа) Supply areas. 

(ab) Amenities and Welfare (Grain shops, etc.) 

(ac) Typewriters and duplicators for R./I.E.M.E. Units. 
(ad) Preparation of Personnel Budget. 

(ae) Administration of Corps Funds. 
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Section M.G./M.E. 2: POLICY AND PLANNING 


(а) Planning of second, third and fourth echelon workshops capacity in India 
and South East Asia Command. 


(b) The preparation of Conspectus and Reviews of Orders of Battle in conjunc- 
tion with the General Staff. 


(с) Formation of policy regarding requirements and adoption of new type of 
I.E.M.E. units and of re-organisations. 

(d) Formulation of policy regarding the adoption of new and revised establish- 
ments by R.E.M.E. units in India and S.E.A.C. р 

(е) The preparation of statements for acceptance by the General Staff of new 
I.E.M.E. Workshop projects and raisings. 

(f) Calculation of 2nd, 3rd and 4th Echelon Repair loads. 

(g) Compilation of Location Statements and Recording of moves. 

(8) Preparation of Orders of Battle. 

(1) Calculation of future repair commitments. 

(k) Mobilization of R.E.M.E./I.E.M.E. Units in conjunction with А.С? 
Branch. 

(Т) Movement of E.M.E. units in conjunction with the General Staff. 

(m) Allocation of R.E.M.E./I.E.M.E. units to field role in conjunction with the 
General Staff. 

(x) Operational planning and visits to field units. 

(о) Inspection of raising units. 

(p) Raising of R.E.M.E./L E.M.E. units in conjunction with A.G.’s Branch. 

(4) Progressing the fitness for war of all I.E. M.E. units. 

(r) Scrutiny of War Diaries, Intelligence Summaries and Operational Reports. 

(s) Collation of data for I.E. M.E. War History. 

(4) Preparation of Statistical Reviews. 

(и) Preparation of I.E.M.E. appreciations. 

(v) Calculation of the requirements of static waterproofing units and their 
mobilization. 

(w) Post War Planning of 2nd, 3rd and 4th Echelon I.E.M.E. units require- 
ments. 


Section M.G./M.E. 4: MILITARY AND TECHNICAL TRAINING 

(a) I.E.M.E. training policy. 

(6) Preparation of training instructions, directives and literature. 

(c) Co-ordination of issue of component and grants for I.E.M.E. Training 
Establishments. 

(4) Training Course Syllabi. 

(e) Training Course programmes for ЕЕ.М.Е. Training Establishments 
and certain civilian firms. 

(f) Allotment of vacancies for courses at I.E.M.E. Training Establishments, 
other Military Schools and certain civilian firms. 

(g) Selection and turn-over of Instructors in I.E.M.E. Training Centres. 

(А) Maintenance of statistics and charts in connection with training courses. 

(j) Liaison with other branches of G.H.Q. in regard to training of R.E.M.E. 
and I.E. M.E. personnel and personnel of other arms of the service. 

(k) Advising M.E. 5 on Establishments of, and equipment required for, I.E.M.E. 
Trg. Centres. 

(4) Nomination of R.E.M.E. and І.Е.М.Е. Officers to attend certain special 
schemes and exercises and courses. 

(m) Locating proposed new І.Е.М.Е. Training Establishments. 


(nj Tours and  deputations in regard to technical training. 
(o) Liaison with Labour Department in regard to technical training in Сіугій 
Trg. Centres. 
(p) Technical training films. 
(4) Commissioning of R.E.M.E. and I.E. M.E. personnel —qualification., 
(ғ) Post commission training of R. E. M.E. and 1.Е.М.Е. Officers commissioned 
in India. 
(5) Trade tests and trade testing of personnel. 
(t) Departmental selection of R. E. M.E. and I.E.MLE. officers for the Staff 
College, Quetta. | 
(к) LE.M.E. Sub-units of University O.T.Cs. 
(r) Post War Resettlement—planning of vocational training in І.Е.М.Е. 
Training Centres. 


Section M.G./M.E. 5: ESTABLISHMENTS 

(a) Preparation of, including amendments, to all Interim and War Establish- 
ments for R./I.E. M.E. units, formations. training centres. : | 

(b) Scrutiny of all Interim and War Establishments received from Home and 
Overseas with regard to their application 4 to КЛ.Е.М.Е. units in India 
` Command. 

(c) Scrutiny of all Interim and War Establishments prepared by other Branches 
and O.S. Directorate in which R./I.E.M.E. personnel are involved. 

(d) Economical distribut:on of British and Indian man-power, between static 
and field units and formations. 

(е) All general questions and correspondence relating to Interim and War 
Establishments. 

(f) Action on state of readiness for war return from I.E. M. E. field units regarding 
deficiencies in vehicles or equipment—action with other branches to 
expedite issue. 

(6) Action on Monthly Progress Reports from station workshops regarding 
deficiencies in vehicles and equipment—action with other Branches and 
Sections to expedite issue. 

(А) Co-ordination of action on questions relating to provision of specialist 
vehicles and/or chassis for the construction thereof for R./I.E.M.E. units, 

(7) Preparation and submission to G.S. Branch of periodical vehicle requirement 
returns. 

(k) Security and maintenance of Top Secret files, documents, cipher telegrams, 
etc. 

(1) General questions and correspondence in connection with Tour Notes. 

(m) Scales of Technical Equipment for W.E.Ts. for all Indian field and static 
units and formations, including training Centres, Schools and I.E.M.E. 
Workshops. 

(n) Upkeep of Home W.E.Ts. and scrutiny of them as regards applicability to 
all units serving in India Command. 

(о) Periodical revision of all W.E.Ts. 

(р) Scales of servicing equipment. 

(g) Periodical revision of scales of equipment and servicing equipment. 


‘Section M.G./M.E. 6: PUBLICATIONS 
(a) Editing and Publication of D.M.E. (India) General and. Technical 
Instructions, or E.M.E.Rs. (India) and other D.M.E. Publications. These 
publications cover all aspects of inspection, maintenance and repair of 
warlike equipment (vote 9) in service in the India and South East Asia 
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Commands and also deal with the administration of the Corps of IE. M.E. 
in these two theatres. 

(^) Arrangements for the printing of publications and provision of necessary 
printing material. General supervision of work of printing presses, 
allocation of work and correction of proofs. Maintenance of a duplication 
installation for the printing of publications required very urgently and for 
certain hign security publications. | 

(с) Receipt and circulation, within G.H.Q. to all interested Branches/Directo- 
rates, of advance copies of publications dealing ‘with | Inspection, 
Maintenance and repair of warlike equipment issued from U.K., U.S.A. 
and other theatres. Action’ to obtain advance copies of publications 
in G.H.Q. with a view to initiation of provision action for bulk supplies or 
reproduction in India to meet the requirements of the India and 5,Е.А, 
Commands. 

(d) Preparation of unit scales of issues and Distribution lists for technical 
publications (other than stores publications) on Warlike equipment and 
control of distribution procedure within the India and S.E.A. Commands. 

(е) Correlation and analysis of information on which distribution of publi- 
cations is based. 

(f) Physical distribution of D.M.E. (I) General and Technical instructions 
and E.M.E.Rs. to all units in India and S.E.A. commands. Aiso 
distribution of other publications concerning Repair (e.g, Workshop 

. Manuals) to units and H.Q’rs of R.E.M.E. and I.E.M.E. | 

(в) Storage of reserve stocks of publications detailed in рага.(/) above and the 
handling of incidental demands from units and formations. 

(h) Initiation of provision action for non-E.M.E. publications required for 

s issue to R./I.E.M.E. units and preparatica of Field Stationery Scales for 
these units. 

(j) Editing of I.A.Os. and A.I.Is. prepared. in the Directorate and action to 
publish or cancel orders and instructions. 

(k) Revision and standardisation of Т.А. Forms required for use by R.jI.E.M.E. 

. units. Arrangements for the printing and issue of these forms. 

(4) Maintenance of a Central Drawing Office for the preparation of technical 
drawings required by Technical Sections of the Directorate and for 
publication. 

(m) Maintenance of a Central Technical Reference Library for the Directorate. 


Section M.G./M.E. 7: WORKSHOPS 


(a) Preparation and issue of workshop administrative instructions rclating to 
repair of equipments, comprising directives апа D. M.E. (1) General 
Instructions on policy matters and procedure, co-ordination with other 
branches and directorates. 

(b) Co-ordination, planning and progressing of equipment repairs in 
workshops. 

(c) Co-ordination, planning and progressing of modifications to equipments. 

(d) Forecasting of workshop capacity and allocation of work between various 
workshops. 

(e) Maintenance of necessary statistics of workshop’s loads. 

(f) Liaison with O.S. Dte. regarding stores and spares. 

(g) Preparation of permissive repair schedules for equipments. | | 

(k) All problems relating to. the efficient maintenance of equipments, dealing 
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with complaints and reports from inspecting officers regarding adverse 
maintenance. 

(j) All questions relating to the shortage of spares and the implications of such 
shortages on the maintenance of equipments. 

(k) Technical stores policy questions in conjunction with O.S. Dte. 

(Чу Statistics of A.F.Vs. including history cards for A.F.Vs. and modification 
records of tanks. 

(m) Maintenance for miscellaneous services, eg., M.G.S,  P.W.D. Forms 
Dept. R.I.N., R.A.F., Chinese and American armies, etc. 

(n) Wastages and write-offs of equipments. 

(о) Distribution of workshop overloads between armies/commands. 

(p) Assessment of lorry units, Gun units, Rifle units, Telecomm. units and 
instrument units. 

(4) Compilation of data of the engine mileage life in different types of vehicles, 

(т). Control of the indigenous manufacture of Engine Standard parts, etc., in 
the Rifle Factory, Ishapore. 

(s) Control and administration of engine Major Assembly line overhaul in 
4th Echelon Workshops. 


Section M.G./M.E. 8: WORKSHOPS 


(a) ‘Procedure in Static I.E.M.E. Workshops. 

(b) Progress schemes for Static I.E.M.E. Workshops and Workshop Efficiency 
‚ schemes. 

(c) Preparation and introduction of new and revising existing I.A.Fs. for use 
in such Workshops. 

(d) Planning for Static І.Е.М.Е. Workshops involving :— 

Liaison with M.E. 2 regarding anticipated operational requirements. 
Determination of class or classes of work to be carried out. 
Determination including liaison with M.E. 7 of load, necessity 
and area required. i 

Plan arrangements of buildings, flow of work and preliminary arrange- 
ments of plant. | 

Preparation of preliminary drawings and specification of buildings. 

Liaison with E-in-C’s Branch regarding rough costs. 

Obtaining concurrence of D.F.A. (О). 

Liaison with О. 3 regarding necessity. 

Preparation and supply of additional data for W.P.C.A. (Inter. Branch) 
Committee through M.G. (C). 

Preparation of Terms of Reference for Joint Reconnaissance. 

After sanction is given and group priority allotted ; preparation of final 
lay-out drawings of buildings. 

Touring in connection with the construction of buildings and progressing 
work, | 

Collaboration with М.Е. 5 and 7 in connection with W.E.’s and W.E.Ts. 
Provision of plant, machine tools and equipment. 

Attendance at Crane Committee. 

Liaison with O.S. Dte regarding stocks of replacement parts required for 
machine tools equipment, etc. 

Arrangement for provision of W/T and radio testing equipment. 

Maintenance of statistics in connection with above. 

(e) Research, design, production methods, economy and adaptation of 
commercial productions and methods for subsequent use іп І.Е.М.Е. 
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Workshops. Preparation of draft D.M.E. Instructions оп workshop ` 
subjects. Submission of Directorate items for M.G.O. Quarterly Bulletin. 
(f) Control of manufacture in LE.M.E. Workshops. 


Section M.G./M.E. I0: TECHNICAL 
1. Technical Publications. 


(а) D.M.E. (I) Modification Instructions. The drafting of all instructions 
on the under-listed equipment on approvals received from D. of M./D. 
of А. :— 

(i) A. апа В. Vehicles and connected equipment (except armament and 
gun mountings). 

(ii) Charging plants, outboard engines and similar equipment with 

_ Т.С. Engines. 

(iii) Trailers. 

(5) D.M.E. (I) Maintenance Instructions. The initiation and drafting of 
maintenance instructions in collaboration with the D. of M./D. of A. 
connected with equipment as listed in paras 1 (a) (i-iii). 

(c) D.M.E. (I) Wksp. Instructions. The preparation and drafting of Wksp. 
instructions in relation to repair of M.T. and connected equipment, 

(4) The preparation for editing and publication of descriptive publications 

' relating to М.Т. and connected equipment. 
2. Stores. 

(a) Scaling of special maintenance tools for use with M.T. 

($) The progressing of the stores demands placed by the D of AJD. ot "M. 
against modification instruction approvals with the O.S. Dte. 

3. Defects. 

(a) The study of defects reported under І.А.О. 652/44. 

(b) The study of defects on М.Т. reported by ‘Over-seas’ theatres. 
4. Design and Technical Data. 

(а) The specification and progress of design of special list "vehicles for 
І.Е.М.Е. use. | 

(6) The collation of information of new developments оп М.Т. and the 
maintenance of up-to-date details and technical data on existing vehicles 
in service. 

5. Tyres. 
(а) All matters relating to tyre inspection and conservation of tyres. 
(b) Technical advice on repair of tyres and tyre repair equipment. 
6. Liaison duties. 

(а) Liaison with Technical Representatives of civilian corporations in 
connection with M.T. 

(b) Liaison with user Dtes. at G.H.O.(I) and with Armies/Commands on 
technical matters pertaining to М.Т. and the inspection of such 
equipment, 


Section M.G./M.E. 11. 
Duties :— : 

(а) Preparation of D.M.E. (I) technical instructions on all ordnance matters, 
small arms, and miscellaneous equipments associated therewith. 

(b) Preparation of D.M.E. (I) technical instructions on all searchlights, gun, 
electrical and other instruments, including fire control, scientific stores 
and associated stores. : 

(c) Preparation of D.M.E. (I) technical instructions on all Radar, Wireless, 
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complex line and line communication equipments and miscellaneous Stores 
such as mine detectors and sound ranging apparatus. | 

(d) Analysis of defect reports received in connection with the above, investi- 
gation of recurrent defects and preparation of modification instructions in 
collaboration with D of M., D. of A., A-in-C. and C.G.I. 

(e) Analysis of inspection reports received to obtain data concerning the 
suitability and reliability of equipments and standard of maintenance їп 
units. 

(f) Detailed study of new developments in principle and design of above. 

(g) Liaison with other technical authorities both in and out of India on 

^ technical matters affecting equipments and stores. 

(4) Study of technical publications and advance information received, 
preparation of data sheets and collation of technical information in regard 
to above equipments and stores. Preparation and editing of informative 
and descriptive publications on above stores and equipments for issue to 
R./1.E.M.E. units maintaining them and to units holding them on charge. 

(7) Periodical review and amendment if necessary of all technical publications. 

(k) Investigation into special additional precautions necessary for the 
satisfactory maintenance of above equipment and stores under conditions 
peculiar to India, e.g., monsoon and high temperature. 

U) Investigation into suitability of Home authorised repair and maintenance 
materials for above equipments and stores when used in India. Collation 
of information regarding suitable substitutes, when materials specified by 
Home are not available. i 

(m) Study of the technical performance under Indian conditions of new equip- 
ments and stores of above types including testing equipment. 

(n) Investigations and collection of information regarding use of non-standard 
spares in repair and maintenance of above equipment and stores, 

(0) Technical advice to other Branches and Sections of С.Н.О. on matters 
relating to the use, maintenance and repair of above equipments and stores. 
This includes technical advice to sections of the М.Е. Directorate as 

. under :— | А 


(i) ECT 4 on technical matters and courses for personnel of R.E.M.E./ 
L.E.M.E. 


(i) М.Е. 5 on requirements of specialist personnel required in both War 
and Interim Establishments for repair and maintenance of above equip- 
ments and stores. Also on scales of special test equipment, tools and 
spare parts required to be authorised in W.E.Ts. and E.R. (I). 

Gii) М.Е. 7 on permissive repair schedules. 

(iv) М.Е. 8 on layout of plant and machinery required for workshops 

designed for the repair of above equipments and stores. 


Section M.G./M.E.-12: WATERPROOFING 
Duties :— 


(a) Supervision of tests and subsequent preparation of D.M.E. (1) technical 
instructions to enable all types and makes of vehicles, armaments, general 
stores, small arms, instruments, scientific stores, radar, line communication 
-and wireless equipments to be used in special roles or under exceptional 
conditions, e.g., waterproofing for combined operations, investigation into 
suitability of Home specified materials for this purpose for employment 
under Indian conditions. 

(6) Where Home specified materials are unsuitable or not available, investi- 
gations regarding the ‘suitability of indigenous. materials. This ingludes 
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liaison and collaboration with Supply Development Committee and the 
possibility of manufacture in Army Workshops, etc. 

(c) Liaison with other technical authorities both overseas and in India, e.g., 
D.M.E. (War Office), O.C.D., D. of M., of M., D. of А., etc., as regards 
modifications, etc., required to enable vehicles and other equipments to 
be used in the roles anticipated. 

(4) Scaling of special materials required to enable vehicles and other e 

. to be utilised in the anticipated role. 

(e) All technical problems in connection with vehicles and equipment for use 
in special roles, e.g., combined operation. 

(f) Attendance at trials on off loading vehicles and equipment to confirm 
suitability of waterproofing measures. 

(g) To act as D.M.E. Representative on all assault amphibious exercises. 

(4) Represent D.M-E. at the Waterproofing Committee and take all necessary 
action thereon. | 

(7) Advising on technical training in connection with waterproofing. 

(k) Advising on requirements at Embarkation Ports and organisation of 
waterproofing arrangements at ports selected. 


quipments 


Section M.G./M.E. 13: SCALING 
Duties :— 

(а) To determine the parts of every type of technical equipment likely to 
require replacement. Я 

(b) To determine the probable rate of wear or damage of each of these parts. 

(c) To decide the scales of assemblies, spare parts and stores that are to be heid 
to meet workshops requirements in the various echelons of supply and 
repair. 

(d) To compile data on rate of demand, transit time wastage, census, inter- 
changeability. and obsolescence of items of technical equipment. 

(e) To ensure that the best use is made of the available spares by Automatic 
Maintenance. ` 

(f) To ensure liaison between central organisation at С.Н.О. and various cells 

| апа collate information. 

(s) То be liaison link between O.S. Dte. (the supplier) and М.Е. Directorate 

| (consumer). 

(А) Liaison with War Office, B.A.S.. Washington and other theatres of 
operation. 


Section M.G./M.E. 14: TELECOMMUNICATIONS 
Duties :— 


(a) Preparation of D.M.E. (I) technical instructions on all Radar, Wireless, 
complex line and line communication equipment and miscellaneous stores 
such as mine detectors and sound ranging apparatus: 

(6) Analysis of defect reports received in connection with the above, investi- 
gation of recurrent defects and preparation of modification instructions in 
collaboration with D. of A., D. of M., E-in-C. and C.G.I. 

(c) Analysis of inspection reports received to obtain data concerning the 
suitability and reliability of equipments and standard of maintenance in 
units. 

(d) Detailed study of new developments in principle and design of above. 

(e) ‘Liaison with other technical authorities both in and out of India on technical 
matters affecting equipments and stores. 
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(f) Study of technical publications and advance information received, prepa: 
ration of data sheets and collation of technical information in regard to 
above equipments and stores, Preparation and editing of informative 
and descriptive publications on above stores and equipments, for issue to 
R../I.B.M.E. units maintaining them and to units holding them оп charge, 
(=) Periodical review and amendment if necessary of all technical publications, 
(А) Investigation into special additional precautions necessary for the satis. 
factory maintenance of above equipments and stores under conditions 
peculiar to India, e.g., monsoon and high temperature. 
(2) Investigation into suitability of Home authorised repair and maintenance 
"materials for above equipments and stores when used- in India. Collation 
of information regarding suitable substitutes, when materials specified by 
Home are not available. 
(k) Study of the technical performance under Indian conditions of new 
equipments and stores of above types including testing equipment. 
(4) Investigation and collection of information regarding use of non-standard 
spares in repair and maintenance of above equipment and stores. 
(m) Technical advice to other Branches and Sections of G.H.Q. on matters 
relating to the use, maintenance and repair of above equipments and stores. 
This includes technical advice to sections of the M.E. Directorate as under :— 
(i) М.Е. 4 on technical training of and courses for personnel of R./I.E.M.E. 
(ii) М.Е. 5 on requirements of specialist personnel required in both War 
and Interim Establishments for repair and maintenance of above 
equipments and stores. Also on scales of special test equipment, 
tools and apare parts required to be authorised in W.E.Ts. and 
E.R. (I). | 

(її) М.Е. 7 on permissive repair schedules. 

бу) М.Е. 8 on layout of plant and machinery required for workshops 
designed for the repair of above equipments and stores. 
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ТЕМЕ FIELD FORCE UNITS 
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les, Transport 
` WE №. i : 
| | Unit a | 2 Allotment. 
^ Ech. Ов BORs Ind.* Vehs. | Trailers MCs, 
1/256]1 Type I 1 E 2 16; 3 3 — | Ind. Inf Bde. HQ. Ind. 
: ММС. Bns. 
| 
1256/1 Ind. LAD Type II 1 = 2 17} 3 1 — | Ind. Arty. Regts. (excl. Mtn: 
х Ed. Pk. Coys. IE: Sigs. 
1256/1 ` Type III 1 — 2 9: 2 2 чы Mtn. Regts. Ind. Arty. 
1/188/1 Type IV ^ 1 1 4 44 ` u 4 1 Tk. Regts. RAC and IAC, 
1/372/1 Ind. Airborne LAD 1 = 1 13: -5 2 2 | ONE per Ай landing/Para 
| : Bde. . 
111/281/1 Ind. Port Wksp. 1 1 5 38 5 1 1 | Asrequired. ` 
Ind. Type A 1 6 60 11 — 1 Опе рег 
LAA 
1 — Corps Tps. 
1112841 ТАА Increment for telecomn = 1 5s 1 - - 
бес. 
. 2 B 1 6 | 55 9 = 1 Army, СНО, 
Wksp Туре | | or L of C Tps., а 
я | 1 Regt. In 
1&2 - | Arty. 
Increment for telecomn = 1 5 1 E ay | 
| Sec. te 
Ind. Type A 1&2 1 | 2 | 46 7 -- — MACs and 
| ; 
Тре. Coy. Type B 1&2 1 3 | 55 8 ЕЕ 1 | Tpt Coys 
| 
1370/1 Wksp. Type C 1&2 1 3 62 8 — 1 RIASC. 
Р 3 69: 9 BS 1 
Sec. Type D I&2 1 | 69 





* Figures shown include non-combatant enrolled. 
** Figures shown include attached personnel. 
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Appendix XX—Contd. 
ТЕМЕ FIELD FORCE UNITS 













































































Personnel* Transport 
WE No. Unit SS Allotment. 
Ech. Offrs | BORs Ind.* Vehs. Trailers MCs. 
Быз RE |— 
| | 
II Ind. T 1&2 2 17 74 ‚17 — 3 ONE per Ind. HAA Regt. 

1/282/1 п уре А | Ind. Ану. 

п НАА Wksp. ТуреВ 1&2 3 18 104 25 — 3 ONE per Ind. НАА Regt. 

1283/1 Р HER (Mob.) Ind. Arty. 

12571 Ind. Inf. Wksp. Соу. 22 5 п 223 - 51 36 3 THEEE per „Ind. Inf. Div. 

———À—— | 
1/186/2 Ind. Tk. Wksp. Coy. 2 7 18 | 347 71 28 4 ONE per Ind. Tk. Bde. 
1/27 1 Ind. Mob. Wksp. Coy. (Non-Div. 2 5 11 217 . 28 1 4 FOUR per Corps. TWO for 
1971 nd. Mo р. Coy. (Non-Div.) Army and THREE for 
"d GHQ Tps. 
1/369/1 | Ind. Airborne Div. Wksp. 2 7 18 | 211 36 40 6 ONE per Airborne Div. 
152/1944 Ind, Beach Gp. Wksp. 2 3 29 | 83 17 4 2 ONE per Beach Gp. 
112731 Ind. Armt. Sec. 2 о 3 | 16 2 — — For Attachment to Ind. Inf. 
Tps. Wksp. Type B and 
Ind. Mob. Wksp. Coys. 
(Non-div.) 

1272/1 Ind. Wireless Wksp Sec. 2 — | 1 6 2 — — 

111/280/1 Ind. Inf. Tps. Мкр. (Type B) 3 5 18 318 36 4 2 THREE per Corps (ONE 
per Ind. Inf. Div.) 

1/185/1 Ind. Tk. Tps. Wksp. 3 8 24 374 43 13 2 ONE per Ind. Tk. Bde. 

I11/274/1 Ind. Mob. Vulcanising Sec. 3 — | 13 3 = — ONE per Ind. Inf. T ps. Wksp. 

and ONE per Army and 
- | L of С Area. 

ү Main Compt. 4 13 66 | 1235 6 — 2 ONE рег Army 

ЕТ Adv. Compt. 4 13 49 | ва. 16 4 3 P 

In 

1291/1 Ind. B Wksp. AFV Compt. 4 5 14 | 369 10 = 1 TWO per three Corps. 
ПІ " 2 
LT Шы Cou E = 2 | 27 — = — | ONE per B Узр. 
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Appendix XX—Conid. 
ТЕМЕ FIELD FORCE UNITS 
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Personnel** Transport 
WE No. Unit —— Allotment. 
d Ир 
Ech. Offrs BORs Ind.* ; Vehs. Trailers | MCs. 
І11/287/1 Ind. B Major Assembly Wksp. 4 10 | 32 1067 12 — d As required. 
— — —| Ы H | - 
I11/275/1 Ind. Tyre . Type A 4 1 4 46 — — — Att. to Adv. B. Wksp or B 
III/276/1 Maint Sec. Type B 4 1 2 32 — — = Wksp. as required. 
—— " 
1]255]1 Ind. Div. Rec. Coy. | — 2 8 123 32 21 7 ONE per Ind. Inf. Div. 
i | — 
1/187/1 Ind. Tk. Bde. Rec. Coy. — 3 11 149 43 17 2 | ONE per Ind. Tk. Bde. 
i ` : 
NYA Ind. Corps. Rec. Coy. NOT YET| DECIDED | | ONE per Corps. 
'III/60-A/2 Ind. L of С Rec. Coy. | — 1 5 94 | 17 — 4 As required. 
— | | 
| | 
1[189/1 Ind. L of С (Tk. Bde.) Rec. Coy. | — 2 | 5 118 36 — 4 ONE per Ind. Tk. Bde. 
| | р | 
3 -- 5 3 25 ` 3 2 3 | For Army Tps. Corps Tps. 
1/4-C/3 HQ CIEME | or Inf. Div. | 
; 3041 НО. Ind. Airborne Div. ТЕМЕ — 5 | 2 13 1 2 2 ONE per Airborne Div. 
| d қ 
1110/1 НО 1а. ТК. Вае. ТЕМЕ — 4 1 21 6 5 1 ONE per Ind. Tk. Bde. 
| 
І11/294/1 Ind. Veh. Assembly Unit — 7 | 21 428 21 3 1 As required. 
| | | | 
z 
111/286/1 Radar Inspection Unit — 1 | 3 2 — — — ONE per AA Bde. НО. 
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Appendix XXI 
FIELD UNITS AND OTHER THEATRES 
(A) IEME 
UM] ——————MMMÓ———À 
P Е G.H.Q./ALFSEA: 1 
51. Q Other | Total 
No. os | WE | (1) Theat- 
i Fes 
1. | НО Div. IEME i 
2. | НО CIEME тіз T T 2 | 4 
3. | HQ Armd Div. ТЕМЕ NK = < G 3 
4. | НО Airborne Div ТЕМЕ | 1304/1 1 25 1 
5. | НО ТК Bde. ТЕМЕ 1/110/1 1 5 Т: E 
6. | Inf Tps Wksp (B) 111/280/1 3 ib oi 13 
7. | Tk Tps Wksp. 1/185/t 1 9 T: 3 
8. | Mob Wksp Coy (Armd) III/55-AJ1 1 Bes = i 
9. | Mob Wksp Соу (Inf Div) ! I1/55-D/1 4 1 10 15 
10. | Mob Wksp Соу (Non Div) | 111/271/1 17 18 E 35 
11. | Indep Sec Mob Wksp Coy 111/271[1 — 2 — 2 
12. | Mob Wksp Coy 111/55/3 S a 3 3 
13. | Inf Wksp Coy 1/257/1 E 27 ксы 33 
14. | Tk Wksp Coy 1/186/2 1 "A pes 3 
15. | Airborne Div Wksp 1/369/1 1 -- - - 1 
16. | Beach Gp Wksp 152/44 = 3 | - 3 
117. | Inf Bde Wksp MEJ449/1 > = | 3 3 
18. | Inf Bde Wksp (Lorried) ME/448/1 — — | 1 1 
19. | Атта Bde Wksp | ME/447/1 en ми | 1 | i 
20. | HAA Wksp (A) III/282/1 5 - & | § 
21. | HAA Wksp (B) 119841 6 1 | =й 7 
22. | LAA Wksp (A) III/284/1 5 31 4 — 5 
23. | LAA Wksp (B) 111/285/1 To P opo 8 
24. | Res Mob АА Wksp 111)29311 ОШ se | o£ 1 
25. | Тре Coy Wksp бес 1/370/1 91 98 | — | 168 
26. | Tpt Coy Wksp Sec 1/32-С/2 8 15 Í 10 33 
27. | Civ Tpt Coy Wksp Sec WD Letter 6 — | — | 6 
28. | Tk Tptr Coy Wksp Sec PAIG/1121/1) — s | 1 1 
29. | Rec Coy 111/277|1 2 — | 2 | 4 
30. | Div Rec Coy 1/255/1 2 91 2 | 18 
31. | Tk Bde Rec Coy 11871 1 2 = 3 
32. | Indep (Sec Tk Bde) Rec Соу! 1/187/1 1 — — I 
33. | L of C (Tk Bde) Rec Coy | 1/189/1 2 2 = 4 
34. | L of Cr (Inf Div) Rec Соу | 111[60-А/? 7 it i = 21 
35. | L of C Rec Coy CM/979/1 = бга 1 1 
36. |-Radalnsp Unit 111/286/1 7 3 ree 10 
ЗТ. | WrlsWksp Sec (А) 1127231 1 5 NS E 
38. | Wrls Wksp Sec (B) 11/2721 s 4 us 4 
39. | Mob Ушс Sec 111/2741 17 12 == 29 
40. | LAD (A) 111/61-1/1 M == = 1 
41. | LAD (B)- III/61-A/1 4 4 5 13 
42. | LAD (B) ME/1817/1 = = 1 1 
43. | LAD (C) МЕ/1817[1 = ie 221 i 
44. | LAD (О) 111/61-АЛ 1 2 1 4 
45. | ТАБ (Е) 111/278/1 7 і 6 14 
46. | LAD (I) 1/256/1 5 34 SE 39 
47. | LAD (If) 1/256/1 9 38 Н 47 
48.1 LAD (III) - 1/256/1 4 24 = 28 
49. | LAD (IV) 1/188/1 5 7 сөз 12 
50. | Airborne LAD 13721 2 — = 2 
51. | Miscellaneous LADS NK (PAIC) — — | 4 | 4 
52. | Wksp and Stores Coy NK (PAIC) s= == | 1 | 1 
53. | Fortress Wksp 277/43 = 1 p E 1 
54. | Fortress Wksp SEA/520/1/45, | — 1 eec 1 
223 358 | 56 | 637 
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Appendix XXI Continued 


51. G. H. Q. | 


No. | 
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CONME Ny 











(B) REME 
Unit WE 
HQ CREME SEA/181/1/44 
| Armd Regt Med Wksp ХУ/771/1 
Sec (Lt) 
Regt Wksp (Lt) XV/773/1 © 
Tk Bde Wksp (Lt) XV/772/1 
Armd Regt Wksp Sec (Lt) | XV/1575/1 
Base Maint Sec (Lt) і ХУ/1577/1 
Inf Wksp Coy SEA/183/1/44 
Inf Bde Wksp 11/339/2 
Para Bde Wksp NK/(SEA) 
HAA Wksp (A) 111/204/3 
НАА Wksp (В) 1211/3 
Wksp П11/52-С/1 
LAA Wksp (А) 111/209/3 
LAA Wksp 111/109/1 
AA and А tk Regt Wksp Sec | Х1/460/1 
Rec Coy SEA/184/1/44 
Lt Rec Coy XV/452/1 
С & L Барг Maint team SEA]264/1/45 
Telecomn Sec. SEA/462/1/45 
LAD (A 11/325/1 
LAD (А) 11)32512 
LAD (А 11732513 
LAD (А) І11/100/2 
LAD (А) 111/100/4 
LAD (В 11/325/1 
LAD (В) 11/325/2 
LAD (B) 11/325/3 
LAD (B 111/100/2 
LAD (В) 111/100/3 
LAD (В) І11/100/4 
LAD (В) XI/461/1 
LAD (D) 11/340-A/3 
LAD (D) “11)840/4/4 
LAD (D XV/770/1 
LAD (I SEA/182/1/44 . 
LAD (11) SEA/182/144 
LAD (Spl) (Lt). ХУ/1574/1 
LAD Spl Force XI/462]1 
Air Landing LAD 1/338/2 
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Appendix XXI Continued 


















































SI. | 
No. | Unit | WE | =н | ALFSEA | Total 
NE | 
1. | НО CEAEME НАЕ]213]2 1 Ри й 
2. | Inf Tps Wksp VUA р ow 1 1 
3. | Inf Wksp Coy | TjAF/214j2 | 3 ы қ 3 
4. | HAA Wksp ‘EC/201/43 |! — 1 1 
5. ! Ind Bde Wksp EC/200/26 | L 1 1 
6. | Div Rcc Coy T/AF/456/1 1 — 1 
7. | Lt Rec Sec II/AF/238/1 еже. | 1 1 
8. | ТАР (S) T/AF/258/1 5 | 1 6 
9. | LAD (Т) T/AF/257/1 а | - 4 
10. | Recce Regt LAD | 1АЕ/199-А/2 шы j 1 l 
| | 
| 14 | 6 20 
| | 
(D) WAEME 
| 
| G.H.Q. | ALFSEA | Total 
UNIT WE (I) | 
1. | HQ CWAEME III/AF/306/1 1 1 | 2 
2. | Mob Wksp III/AF/246/2 3 3 6 
3. | HAA Regt Wksp HI/AF/467] | 4 | — 4 
4. | LAD (I) III/AF/283/1 3 | 3 6 
5. | LAD (II) III/AF/284/1 2 a | 4 
6. | LAD (III) III/AF/283/1 2 2 | 4 
| 
15 11 | 26 
m —————_—————— 
(E) SUMMARY 
Loo a шы ШЫ ЫШ 
Corps | Types of Units Total No. of Units 
ТЕМЕ 54 637 
ВЕМЕ 39 95 
EAEME 10 20 
WAEME 6 28 
———————— mmm CE! M RR RO ч 
TOTAL 109 178 
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Appendix XXII 
THE IEME WATERPROOFING ORGANISATION 


In the early stages of the offensive planning in India, it. was first of all intended 
that I.E. M.E. would carry out the waterproofing of all formations for amphibious opera- 
tions. However, when the full extent of the commitment was realised it was seen 
that it was beyond the capacity of the I.E.M.E., taking into consideration their 
normal commitments. Accordingly, it was decided that units would: be trained to 
carry out their own waterproofing and the IEME would perform the role of supervision 
and inspection and be available to give expert advice when necessary. In addition the 
IEME was prepared to furnish assistance to waterproof vehicles of formations and 
reserve vehicles in the event of an emergency. ` 

The organisation in India was therefore closely modelled on that which was 
evolved for the invasion of Europe, the general principles of the U.K. organisation being 
applied, but the details differing due to conditions peculiar to India. 

The Static ТЕМЕ Waterproofing Organisation as eventually evolved, consisted of 
a number of Supervising Companies and Reserve Companies. The organisation and 
composition of these companies is illustrated by the diagrams below. The personnel of 
these companies were obtained from static ТЕМЕ units in the various Commands and 
these personnel, although fully trained in the waterproofing technique, carried, on, with. 
their normal work in their units until the order was given for the company to assemble. 

The role of the Supervising Companies was to supervise and check the water- 
proofing tasks carried out by units. For this purpose the companies were situated in the 
Marshalling and Post of Embarkation areas and were available to give advice to the 
unit commanders on the technique to be employed. 

The role of Reserve Companies was different; their function being to waterproof 
reserve vehicles in vehicle depots close to the ports and in some cases to undertake the 
complete work of water-proofing units or formations found incapable of waterproofing 
their equipment. 

The distribution and number of those companies allotted to each port depended 
on the number of vehicles and equipment planned to embark through the port. 

Ten Supervising Companies and six Reserve Companies were formed, the bulk 
of which were provided by Southern Army. Distribution at the ports was as follows :— 
Four Supervising & 2 Reserve Companies at Bombay, two Supervising & one Reserve 
Company at Madras, two Supervising & one Reserve Company at Calcutta, & one 
Supervising & one Reserve Company at Karachi. The companies were, identified 
alphabetically and the sections numerically which offered a brief and accurate method of 
identification. 

The scale of provision was based on a combined, maximum, daily loading capacity 
at all ports, of 800 Armoured Fighting Vehicles and 2070 soft vehicles. This estimation 
was based on a six hour working day which allowed a considerable margin for stepping 
up capacity by means of increasing the length of the working day. 


SUPERVISING STATIC IEME COMPANY 
E* COMPANY HO (*an arbitrary letter) 
FOUR SECTIONS с 





El Sec HQ: E2 Sec. НО. ЕЗ Sec. НО. E4 Sec. HQ, 
Six Six Six Six 
Sub-Secs. Sub-Secs. Sub-Secs. Sub-Sécs. 
МАМ E2/1BV to E3/IBV to E4/lArmt. to 
ЕбАУ E2/6BV .E3/6BV E4/4Armt 
E4/1Tels 
E4/2Tels 


( Continued on next page ) 
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ESTABLISHMENT 
: duy | бес. | A Veh | B-Veh | Tels | 
i - Я Е Armt 
| HQ | но Sub-Sec | new Sob Soc (Sub Bee 
! ) | 
NEUES Пе аарак Gases ван 
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RESERVE STATIC ТЕМЕ COMPANY 
(L* Company HQ (* an arbitrary letter) 
THREE SECTIONS 
аы! | | 
11 й; HQ L2 Sec. HQ. L3 Sec. HO 
| 
Six Six Five 
Sub-Secs. Sub-Secs. Sub-Secs. 
LI/IAV L2/1AV L3]IAV 
LI/IBV to L2/1BV. to L3/1BV to 
L1/4BV L2/4BV L3/4BV 
Li ITels 12/1 Armts. 
PERSONNEL ESTABLISHMENT 
р Е | 
: Coy. Sec. | A-Veh | B-Veh Tels Armt 
| HQ | HQ [Sub-Sec |Bub-Sec iSub-Sec | Sub-sec 
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! | | 
ges ; | ~ 
Officers 1 Lo d ЕЕ des acm | = 
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Appendix XXIII 
TYRE RECONDITIONING SERVICE 


Rubber 

Napoleon said that an army marches on its stomach. Metaphorically Speaking 
the great soldier's words are still true, but to-day they must be qualified to the extent 
that a modern army moves from one battle to another largely in rubber-shod, petrol 
driven vehicles. Itis difficult, therefore, to over-estimate the importance of rubber 
in mechanised warfare of the type that developed during 1939-45—India possessed 
neither rubber nor oil im abundance, but she had enough of both to make that little 
difference which gives a commodity a place in the strategic picture. This applies 
particularly to rubber which is discussed here. The reader can glimpse the uses, and 
the universality, of rubber in warfare when it is said that a battleship, for instance, uses 
up as much rubber as is needed for making 17,000 automobile tyres, a 28-ton  tank's 
rubber requirements equal 124 tyres, a 10-ton pontoon bridge 260, a 75-mm gun carriage 
calls for 175 Ibs of rubber, and tyres on a flying Fortress weigh 100 lbs each, five times 
as large as the average passenger car, and subject to a great deal more wear and tear.1 

Fuller statistics of thé indigenous industry are given below, but in the meantime 
it is interesting to note that about three-quarters of the rubber grown in India was pro- 
duced in the state of Travancore, in South India. According to an early scientific in- 
vestigator "the prime requirements for raising rubber are two: high or well-drained 
land, and a hot steamy climate." This description would seem to fit many parts of 
India, but the fact. is that only over a small part of South India has rubber-growing been 

"seriously undertaken, though perfunctory attempts were made towards the end of 
last century to organise Para-rubber plantations in Bengal and Assam. 

At a time when the United Nations were sitting back in comfortable possession 
of the great rubber plantations of the Federated Malay States and the Netherlands 
East Indies, the 16,500 tons of raw rubber which South India could produce seemed a 
relatively insignificant drop in the bucket of the whole total upon which they could 
draw. In fact, before the war, there was such a glut of rubber in the United Kingdom 
that to prevent a tumble in prices, schemes for restricting production were enforced.? 
Naturally, machinery for repairing or reconditioning tyres was not much in use. А new 
tyre was the easiest thing to buy and no one really bothered much with re-soling or 
retreading. The Japanese changed all that outlook, and the loss of Malaya, Java, 
Sumatra and Burma in the first few months ofthe war with Japan brought about a 
change unexpected as it was, unfavourable to the Allies who, in view of their apparently 
everlasting resources of raw rubber, had been somewhat casual about building up 
reserves, Writing at the end of January 1942, The Economist declared that there were 
then signs that Britain had been taken very largely unawares by the disappearance of 
its rubber supplies. The position at that time was that stocks had not been built up 
on an adequate basis, there was no production of synthetic rubber and reclamation 
had been undertaken only on small scale.? 

- This is mentioned only to show how, overnight as it were, India's production be- 
came important, not because there was any prospect of an Indian export surplus relieving 
the shortages elsewhere, but because if India could mect the requirements of the large 
mechanised army and the air force then located in the country, she could to that 
extent relieve the strain on Britain and the USA. ‘This was a consideration of some im- 





1 With acknowledgements to the author of India Arms for Victory Kitabistan, 
Allahabad (1943). 

2 Army Equipment News Bulletin 8. ТЕМЕ NOTES’ Vol. I p. 37. 

3 Quoted Бу G.W. Tyson in India Arms for Victory. 
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Indian rubber industry possessed some of the 
when we remember that it is six to seven years after 
tree сап be tapped. It could not, therefore, be expected that 
iable increase in the quantity of rubber available to the Indian 


portance though it presupposed that the 
magic qualities of Aladdin's Lamp, 
planting it, that a rubber 
there could be any apprec 
manufacturers. 

Rubber manufacture in India before the 
India or Burma. In South India it was grown 


ple жау ойон кіл қыса political and financial minority of Syrian Christians—a 
rere cw арыт ave been freely debated by éthnographists, Upto the out- 

war, lbs ta-was producing about 15,000 tons per annum, and a further 
3,000 tons were being imported from Burma. "This rubber, which was of varying grades, 
was fully up to the standard of raw rubber grown in other areas such as Malaya, and was 
more than sufficient for Indian manufacturers! requirements up to the end of 1939. At 
that time Indian manufacturers consumed some 12,000 or 13,000 tons per annum. 
"Thus, there was a definite surplus of India and Burma rubber which was available for ex- 
port to other parts of the world. The outbreak of war, and subsequent events, entirely 
changed the prospect. Burma rubber was, of course not available after the Japanese 
occupied it and it was unlikely that Indian production could go beyond 18,000 tons 
per annum. Meanwhile, the manufacturers’ requirements continued to increase by 
leaps and bounds. It was estimated that in 1943 the indian tyre industry alone 
would require some 21,000 tons, and the rubber industry was expected to consume about 
28,000 tons. This meant a deficiency of nearly 10,000 tons of raw rubber per year.* 
This could be made up only by any or all of the following ways:— 

8) To set up a synthetic rubber plant. This was not possible owing to the 
heavy and expensive nature of the project. Moreover, the synthetic 
rubber produced in Western countries had certain limitations. "These 
were (a) it developed too much heat when flexed, (b) it lost extensibility 
when hot, and (c) it had low tear resistance when hot. 

(ii) To enforce the greatest possible economy in the use of rubber. 

(ii) To step up production and use of what is called “Reclaim,” 
(v) То import additional stocks of rubber from the only available produc- 
ing country still remaining in the neighbourhood-namely, Ceylon. 

Steps were taken by Government to install two Reclaim plants capable of turning 
out between them 6,000 tons per annum of reclaimed rubber. It was expected that 
enough scrap rubber, chiefly in the form of old tyres would be available for production 
into reclaim rubber. Nevertheless the same deficiency would still be there, and not 
unnaturally India looked to Ceylon to make it up and a satisfactory deal with that 
neighbour was concluded. 

A rubber tyre re-conditioning service was introduced in the IEME and every 
effort was made to preserve and collect scrap rubber. 

In every case, the manufacture of rubber articles of every description was strictly 
controlled by the Controller of Rubber Manufacture in the Supply Department and 
. without his permission no articles at all containing rubber could be made, and through 
him alone could supplies of rubber be obtained. 

The tyre reconditioning service s 

The tyre repair facilities in 1.A.O.C. Workshops at the end of 1942 were limited 
to Harvey Forst Superpress Plant with second echelon units, and a small amount of 
equipment in Base Workshops capable of executing major repairs to the larger sizes of 
tyres, then in India. А 

As stated before, the army in India was being rapidly mechanised and the number 
of M.P.Vs was tremendously increasing. A large number of tubes and tyres were 


war relied on raw rubber grown in South 
in Travancore where, it was very largely 





4 India Arms for Victory, op. cit. 
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therefore required to meet the expanding demand during the war. The loss of Malaya 
and Burma aggravated the situation still further. The tyre reconditioning service, 
which existed on a small scale had perforce to be enlarged. 

During the year 1942 therefore, action was taken, through the British Government 
to place a demand for India under the American “Lease and Lend” programme for 

(a) 29 Heinz Mobile Plants and 

(b) 7 Firestone Cavity Moulds. 
In the next year items of this equipment were received from the U.S.A. and accumulated 
at the Machinery Depot Meerut. A prototype vehicle to carry the mobile plants was 
constructed by 510 Command I.E.M.E. Workshop. Soon after this, in January 1944, 
the conversion of standard Chevrolet 3 ton 4 Х.2 vehicles to carry the equipment was ini- 
tiated at 501 Command I.E.M.E. Workshop Chaklala. Each plant comprised of two 
vehicles, one for the transport of stores and the other carrying the Latner boiler, generator 
and electrical equipment for sidewall and tread repairs. The stores lorry was racked 
to hold a full range of standard wall and tread blocks and a set of air bags for all conven- 
tional sizes of tyres. 

Mobile Vulcanising Sections were introduced to operate this new equipment, 
each section holding one vulcanising and one stores lorry. The unit was self contained 
and capable of operating entirely under cover by utilising **Lean-to" shelters supplied 
with each vehicle. Each section was commanded by a warrant officer and was attached 
for convenience usually to a local workshop. 

A proposal was considered in Мау 1943 for the installation of two tyre-retreading 
plants in Army Workshops, one at Bangalore and the other at Delhi. The Director of. 
Rubber Control was approached for his advice and in reply pointed out that four ins- 
tallations were to be erected, at Bombay, Calcutta, Bangalore, and Delhi or Lahore, 
which would be capable of providing facilities for retreading and repairing of all army 
tyres. Jt was further added that these plants would be operated by the tyre industry. 
Consequent on this information, no further action was taken on the original proposal. 

Four 16-table Tyresole Plants were offered to India in March 1943 but only 
two were accepted, one of which was to be issued from PAIC asa complete unit. 'The 
Directorate of Rubber was informed of this decision. No further information regarding 
receipt and use of these units is available. 

In August 1943, Mr. Frank W. Fetter of the U.S. Lease Lend Mission wrote per- 
sonally to the Dy. DME to enquire which plants IEME had demanded. He pointed 
out that the Rubber Controller had placed no demand except for four retreading plants. 
In reply, the Dy. DME detailed the Army's orders including those placed for India in 
London. It was pointed out that the plants would, for the most part, be operated in the 
field and would not lessen the general requirements in India for any plant the Rubber 
Controller might require to carry out his projects. 


No. 6 Tyresole Repair Unit 


A 16-table Tyresole plant with the necessary British personnel was installed in 
602 Combined ТЕМЕ Workshops in the latter half of 1943. This was No. 6 Tyresole 
Repair Unit. The capacity of the equipment was 18,000 recaps and 12,000 repairs рег 
annum but the production never reached even 50% of its potential. The chief reasons 
for this were as follows :— 


(a) No suitably qualified Electrical and Mechanical Engineer was available 
as Officer Commanding. 

(b) Plant and equipment were installed in buildings so inadequate that it 
was possible to erect only 8 of the 16 tables, and much additional work 
was caused through operations being criss-crossed instead of having a 
steady forward flow. 
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(с) Non delivery of “slab” by the manufacturers against indents. 

" (d) ча. rate of sickness amongst the British personnel 

wo more 8-table Tyresole Plants (incomplet чи : 

Kingdom by 602 Combined TEME т 15. райды шо 2. ie = 
е A rie de buc cum 4 make up only one complete set of plant and 
dom. 602 Combined Workshops oe .. 1. ES a 2. ти 
to the 16-table plant already in use. теша жиш. анайы 
ЖЕН a a естт plant and equipment was despatched from 602 Combined 

г . orkshop ALFSEA in November 1944. Ти the meantime two 
indian Tyre Maintenance Sections Type ‘В’ were raised and trained at 602 Combined 
ТЕМЕ Workshops for operating the 8-table plants. 

To improve the standard of tyre repair in ТЕМЕ Workshops it was decided to dis- 
band No. 6 Tyresole Repair Unit and utilise the experienced and fully trained British 
other ranks in India in a supervisory and training capacity. An Indian Tyre Main- 
tenance Unit Type ‘A’ was raised to take over the operation of the plant оп the disband- 
ment of No. 6 Tyresole Repair Unit in November 1944. A Tyre Maintenance Unit 
Type <В” was also raised at the same time. 

It was proposed to appoint eight tyre inspectors with the temporary rank of W.Os. 
Class I (Sub-Conductors) on I.U.L. rates of pay. British other ranks then serving in 
India and having experience of construction, maintenance and repair of tyres were in- 
vited to send in their applications by the Ist of June 1943.5 The duties of tyre inspectors 
were defined as? :— 

(1) To reduce the unnecessary consumption of rubber brought about by 
the inefficient operations of M.P.Vs and their tyres. 

(2) To visit all units in Army/Command and to examine all vehicles and 
report faulty running of wheels leading to excessive wear of tyres. Faulty 
administration or operation of transport such as speeding, allowing vehi- 
cles to be used with wrong tyre pressures etc, was also to be reported. 

(3) While on visits to units to give lectures to officers and men concerned on. 
the conservation of tyres. For this purpose, the inspectors were supplied 
with instructional films to illustrate their lectures. 

(4) To visit occasionally ordnance depots where stocks of used tyres were 
accumulating and to pass opinion on certain tyres which were on the 
border line between ‘repairable’ and ‘Scrap’. 

Tyre servicing plants offered to the Army in India in March 1944 compnsed :— 


(ау Dunlop Retread Plant .. Two 
(b) Dunlop Cavity Plant .. Two 
(c) Vitacap Large .. Two 
(d) Vitacap Medium .. Six 

(e) Tyresole Plant .. Two 


This offer was discussed with the Director of Rubber and he was quite emphatic 
that no further plant was required in India for immediate or further requirements. Ac- 
cordingly, action was taken to accept only such of the above plant as was considered 

‚ would be required for use in reoccupied countries in the Far East and all except the 
Tyresole Plant were demanded. 

The original offer was however, reduced by the War Office to onc Dunlop Re- 
tread Plant and one Cavity Plant; the confirming [AOC indent listed the following 
only :— ; 

(a) Dunlop Retread Plant One 
5, See IAO 971/43- 
6. See IAO 1473/43- 
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(b) Dunlop Cavity Plant .. One 
(c) Vitacap Large .. Two 
(d) Vitacap Medium" .. Six 


Further instructions laying down the procedure for inspection, replacement and 
repair of tyres were issued in September 1944.8 The procedure laid down was as follows :— 

The user units should immediately evacuate to LAD/2nd Echelon Workshop all 
unserviceable tyres. It was then the responsibility of the 1st and 2nd Echelon Work- 
shops to issue replacements fot all tyres evacuated to them. The Second Echelon were 
also to repair all tyres within the facilities available and to return repaired tyres to stock. 
Those which could not be repaired by 2nd Echelon were to be evacuated to the Ordnance 
Unit on which the 2nd Echelon was dependent. The officer commanding the ordnance 
unit receiving tyres from 2nd Echelon was then to issue replacements and send the con- 
demned tyres to 3rd Echelon workshops for repair and return to the nearest ordnance 
unit. The 4th echelon workshop were to make the final selection between repairable 
and unrepairable tyres. U.S. (unserviceable) tyre stocks were to be categorised as 
under :— з 
(1) Fit for repairing, retreading and remoulding 
(2) Considered suitable for return to service after major repairs by manu- 

facturers. 

(3) Scrap. 
The final inspection of tyres for purposes of categorising was to be made by qualified 
tyre inspectors or by an EME specially selected for this purpose. 

Later in December 1944, IAO 2402/44 was issued listing certain items of rubber 
scrap which were not to be disposed of to Salvage Depot. These were MT tubes, flaps 
and beadspacers described as beyond repairs, As these were considered invaluable in 
the preparation of reclaim rubber, they were considered vital to the war effort. "Іп the 
words of the order, “Rubber reclaimed from covers is, by itself, unsuitable for the manu- 
facture of new covers unless blended by mixing rubber from tubes. A certain propor- 
tion of high grade tube reclaim is absolutely necessary if the low grade cover reclaim is 
to prove useful".? 

On receipt of form figures with regard to the capacity of plants under control of 
the Director of Rubber, it was quite apparent that these plants would in no way be 
capable of meeting the total army requirements for repairs or retread. This fact does 
not take into consideration the large stocks of repairable tyres already accumulated with 
the tyre trade, resulting from the failure to operate these plants at an earlier date. 

It was estimated that the following tyre retreads and repairs of army stocks would 
have to be carried out during 1945 :— 


(a) Repairs a 2» 240,000 
(b) Recaps, retreads & remoulds .. 120,000 
The capacity of plants under the Director of Rubber (Army allotment} was :— 
(a) Repairs Pu sé og .. 109,375 
(b) Retreads ois xs .. 60,000 


'To assist the Directorate of Rubber to achieve the requisite capacity one of each 
of the following was loaned from army resources ;— 
(a) Dunlop Full Circle Retreading Plant 
(b) Dunlop Cavity Repair Plant 





7. 'This demand was reduced from six to three in September. Two were received 
in India and despatched, one to 501 Command Workshop and the other to 505 
Command Workshop. The third was still outstanding in December, 1946. 

8. See IAO 1621/44. 

9. Para 2, IAO 2402/44. 
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(c) Buffing machines portable 
(d) Bufüng machines static 
It i Ч 
" P< foi E that all army tyre repair resources must be put into operation 
q y as possible ; the main requirement was for repair, not retreadi the 1 
‘majority of t bei i = е © 
jority of tyres Was being passed out of the service for this reason. Army tyres usually 
reached retreading stage after being repaired several times owing to the severely adverse 
operating conditions. Until repair facilities were adequate there would be a low per- 
centage of genuine retread returns. 

At this time, the existing tyre repair load in India was 156,000 per annum; of this 
figure and using, as a standard, retreadable tyres possessing NOT more than two major 
repairs, the tyre retread/recap load in India 54,600 per annum. The following plants 
were dealing with this load:— > 

ONE Duniop full-circle Plant on charge of the Army but operated by the Supply 
Department at Old Delhi and THREE full-circle Plants (Lease Lend) operated by Supply 
Department at Calcutta, Bombay and Madras. 

In addition the following plant on charge to the Indian Army was "Overseas" 
with ALFSEA :— 

(i) 8-table Tyresole Plant at No. 1 Base Workshops 
(ii) 16-table Tyresole Plant ex-602 Combined ТЕМЕ Workshops. 


(NOTE :—ONE Dunlop Full circle Plant at No. 10 Base Workshops was await- 
ing shipment to ALFSEA ; this plant was NOT likely to be available 
for return to India as it was not to be operated by the Indian Army 


overseas. 
'The Director of Rubber was understood to be closing down his plants at: 
(i) Calcutta q 
(1) Bombay > This was lease-lend equipment to be dis- 
(ш) Madras J posed of accordingly. 
(iv) Old Delhi to be returned to the Army. 


Instructions on tyre inspection and equipment were finally brought up-to-date 
in ТАР 667/4 which cancelled-IAOs 1621/44 and 2402/44. 


Definitions 

(a) Fit for recapping—A tyre worn down to the extent that the pattern on the 
centre of the tread is at the point of disappearing. This is the ideal stage at 
which tyres should be removed. 

(b) Fit for retreading—A tyre worn down to the extent that the white under- 
tread danger strip or the top ply of the canvas Breaker strip is appearing.. 
On no account should more than one ply of the canvas be worn. 

(c) Fit for Remould—As in para 2 (a) but in cases where the sidewall rubber is 
damaged and complete replacement of rubber from head to head is required. 

(d) Major repair—A repair which necessitates the fitment of a vulcanized patch 
on the inside of the casing. . 

(e) Minor Repair—A repair which does not necessitate the fitment of a vulcanized 
patch and when the damage is confined solely to the rubber. 

(£) Unserviceable—A tyre evacuated for any of the causes (a) to (e) above. "- 

(к) Serap—Any unserviceable tyre declared beyond repair during examination 
at B.O.D. mE | | 

(h) ‘T’ Category iyres—Any tyre which upon final examination at repair centre, 
is considered to be damaged to an extent that whilst it is worth conserving 
and repairing, the repair may fail. ‘T’ Category can only be determined by 
repair centre and will be marked ‘T’ in white paint by them. Tyres will not 
be classified "I" at B.O.D. 


Appendix XXIV 


ARMY EQUIPMENTS UNDER GROUF CLASSIFICATION 
(With reference to Chapler XX) 


ARMAMENTS | 
Field Army Equipments (Less A.A. and S.P.) 
А.А. Equipments 
S.P. Equipments and Tank Guns 
Flame Throwers . 
Small Arms, Machine Guns and Mortars 


| "4" VEHICLES 


Churchill Series 

Sherman Series 

Light Tanks 

Heavy Armoured Cars 

Light Armoured Cars (including Scout Cars) 

Carriers 

Amphibians 

Assault Vehicles (including D.Ds., A.V.R.Es., Flais, etc.) 


"B" VEHICLES 


Load Carriers over 6 tons— British 
Load Carriers over 6 tons—U.S.A. 
Lorries 3 to 6 ton British ` 

Lorries 3 to 6 ton Canadian 
Lorries 3 to 6 ton U.S.A. 

Trucks 15 апа 30 cwt—British 
Trucks 15 and 30 cwt— Canadian 
Tractors 

Utilities 

Motor Cycles 

Transporters and Trailers 
Amphibians 

Cars 


TELECOMMUNICATIONS 


Radar 

Wireless 

Line Equipment 

Misc. Electronic Equipment 


INSTRUMENTS 


Dial Sights 

Directors 

Height and Range Finders 
Theodolites | 
Telescopes 

Binoculars 

Clinometers 

-Compasses 
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UM Mechanical 

ound Ranging Equipment 
Watches idend 
Searchlight Equipment | 

Remote Fire Control Equipment 
Magslip Transmission Equipment 


ENGINEER EQUIPMENT 


Generating and Battery Charging Sets 

Tractor (Tracked) and Accessories 

Earth Moving Equipment other than Tractors 

iCranes, Mobile Tracked and Lorry borne 

Compressors and pneumatic tools 

Concrete mixers, stonecrushers, etc. 

Pontoons, Beats, Outboard Motors, and other Bridging Equipment 
Refrigeration equipment 

Pumping Sets 


MISCELLANEOUS EQUIPMENT 


Mobile Baths and Laundries 
Workshop Lorry and Trailer Equipment 
Smoke Generators. | 


ARMAMENTS 


All the new weapons required modifications as a result of operational 
experience. Defects which arose from the firing of the gun were com- 
paratively few. Among the more serious ones were the occurrence of 
prematures in medium equipment, the bursting of 25-pounder rings, 
rapid wear in the 4:5 inch piece. Generally speaking, the piece, breech 
mechanism, etc., gave little trouble, but certain carriages revealed weak- 
nesses after much firing particularly on hard ground. 


More serious damage was generally caused by weaknesses in design 
which showed up under travelling conditions more severe than those for 
which they were designed, and this threw a considerable load on work- 
shops. Ап outstanding case was the breakage of pintles of the 3:7- 
inch Mobile A.A. guns, which was never fully overcome. Temporary 
repairs were effected by welding to enable equipments to be towed to 
a workshop where permanent repairs were carried out. 


Troubles arising from the design of travelling clamps and other 
devices for holding guns when carried over the difficult terrain threw 
a considerable load on workshops. From a general design point of view 
the type of cradle clamp fitted to the 25-pdr and 5'5" gun was unsound. 
Under severe operational conditions the cradle clamp lug invariably 


cracked. 


The main criticism of this type of travelling clamp was that it was 
incorrectly placed at the most flexible part of the cradle and could not 
therefore be rigid enough to take the load off the elevating gear. Its 
shape was such that it converted vertical loading into torsional stresses 
on the toe of the cradle lug thereby causing breakage апа it wore 
rapidly. These defects were less pronounced in the case of S.P. equip- 
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ments where, although the design of travelling clamps was similar and- 
equally unsatisfactory, the enhanced steadiness of the. gun and the 
mounting on the road reduced shocks and wear. 


The recoil systems of British equipment required a considerable 
amount of workshop attention. The American design was much more 
complicated and demanded a meticulous finish to all the working parts, 
It was never dissembled in unit lines. All recuperators of American 
design were replaced when necessary by complete assemblies, the defective 
assembly being withdrawn to specialist workshops where adequate care 
could be taken to ensure that every component was correctly assembled 
under clean conditions and the assembly thoroughly tested before issue. 


The evidence in favour of welded construction in those equipments 
in which riveting was superseded was overwhelming. The majority 
` ОЁ repairs was carried out by electric welding and, provided that the 
standard of training of welding personnel was good enough, most 
satisfactory results were obtained in a wide range of repairs such as the 
welding of cradles, travelling clamps, trail legs, shields and shielded 
stays. 
A glimpse at German equipments revealed that they could be 
stripped and re-assembled more easily than their British counterparts, 
largely owing to the incorporation of simple locking devices such as 
taper pins, toggle action links, etc., and the elimination of the split pin 
as a security device, as far as possible. 


Details of some of the more outstanding troubles are stated in the 
following paragraphs. These are taken from theatre reports on equip- 
ment, from the repair point of view. 


Ord О.Е. 6 pr 7 сай and 57 mm A[TK Gun 


This weapon proved to be most reliable, requiring very little repair 
facilities; only 1st Echelon being necessary for the majority of repairs. 

Faulty ejection of cartridge cases occurred due to the 'too fine' 
control of ‘run out? coupled with the excessive compression of the breech 
actuating spring with the result that. constant re-adjustment of breech 
actuating spring and valve adjusting run-out was necessary. -The bore 
of the barrel got coppéred quickly necessitating frequent use of de- 
coppering rounds, on the average | round in 30. Excessive wear and 
flattening of lands was experienced. 


The elevating gears wore excessively necessitating continuous 
fitting of shims. This wear occurred principally over a few degrees 
above and below 0° quadrant elevation. It was attributed to the fact 
that the teeth of the elevating gear were exposed and collected a large 
quantity of dust and grit during travelling. When the gun was brought 
into action this was rarely cleaned off at the time and so the dust and 
grit were taken into the elevating pinion housing where they formeda 
grinding paste with the grease. The answer would have been to provide 
some form of cover for the elevating gear, e.g., a gaiter, within which it 
would be free to move. 


The anti-flash shutter cable of the sighting gear was continually 
breaking or sticking. The anti-flash shutter itself also led to a loss of 
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sensitivity on the trigger. Artillery units were 
considered the shutter to be really necessary in view of its unsatisfacto 

behaviour. Opinion was evenly divided, but it was unanimously ud 
that the shutter was only really required for night shooting. As these 
guns were rarely used at night the majority of units disconnected the 
shutter gear, far preferring the added trigger sensitivity. "Therefore, 


if a shutter is incorporated in future design it should be far more reliable 
and should not affect trigger “Weight’ ; j 


asked whether they 


The trial eye bushes were inadequate to withstand heavy wear 
whilst travelling: over rough ground. The American carriages were 
fitted with stabilisers. - These were popular with units and undoubtedly 
added to rigidity in firing. Spades suffered damage when travelling 
over rough tracks particularly when the gun was towed by a jeep. 


The spaced armour shields caused quite a considerable amount of 
work. Units travelled with them in position, and the severe jolting 
caused the armour to break away from its point of attachment. A 
considerable number of equipments were made unserviceable by splinter 
damage to slides which were unprotected by armour plate, 


Ord О.Е. 25-pr Mk IT ` 


The chief repair troubles centred round the recoil system, firing 
platform, and the sight. Barrels were not always found to be interchan- 
geable, and muzzle brakes were prone to seizure or splitting. The gun 
and breech mechanism caused the least trouble, but there were several 
cases of chamber expansion which were put down to excessive chamber 
pressure or faulty metal, the former being caused by overcharge (faulty 
propellant) or oversize shell and driving band leading to excessive pres- 
sure build-up. А combination of excessive chamber pressure and 
faulty metal couid also have been the reason. It appears that chamber 
expansion did not occur in barrels which had been autofrettaged, but 
only in those made after this process was stopped. The result of this 
chamber expansion was the setting back of the breech block in the 
breech ring and expansion ofthe barrel within the jacket, preventing 
the removal of jacket from barrel. 


А number of cases were reported of the breech block flying open 
at high angles of quadral elevation especially when firing supercharge. 
This was due to wear in lever breech mechanism ring and boss on 
acutuating shaft, and was overcome by shimming and drilling extra 
split pin holes in the acutuating shaft nut, thereby permitting a finer 
degree of tightening. Ап extra hole at right angles to the original one 
in the actuating shaft proved a most satisfactory refinement as it gave 
12 different settings for the nut to be split-pinned. 


recoil system was similar in design to that on the 17-pounder. 
—-— = uale i surfaces of block and cradle slides had the effect of 
allowing the block to cant slightly with wear, thus throwing the piston 
rods out of alignment, resulting in excessive wear of the glands, scoring 
of the rod, and consequent leakage. There was rapid wear of the bush 
controlling run out. The filling plugs M and N were too soft on the даг, 
‘апа heads sheared frequently under normal application of the too 


provided. 
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Wear on cross-levelling gear was aggravated by not being screwed 
home when travelling, resulting in excessive backlash. The slighting 
gear was severely jolted on the move. A modification to fit a travelling 
stay would be worthy of consideration. The parallel motion link axis 
pins of the slighting gear do not make a satisfactory fit, causing unneces- 
sary play. ‘This led to excessive wear in linkage. 


- Excessive wear developed between cradle clamp stay hinge pin 
hole and the hinge pin. The cradle clamp lug was not a good fit in the 
clamp, and when travelling, the vibrations set up resulted in the cracking 
of the cradle clamp lug and loosening of rivets in the cradle. Loosening 
of trail eye and plate assembly, both before and after modification was a 
common defect. 


The firing platform was a constant source of trouble. Broken 
spokes and distortions were common. Complete redesign was required 
if it was to serve its purpose, especially on soft or uneven ground. 


Ord В.Г. 5:5 inch 


With the 5-5-inch piece ovalige followed by heavy scoring at 
"UP," developed with 3,000 to 2,500 E.F.C. After considerable. in- 
vestigation it was found that by rotating the barrel periodically so that 
the wear was distributed over six different positions, the life of the gun 
was approximately doubled. 


Many cases of prematures and stripping of lands occurred. The 
majority of prematures took place whilst firing charge four, even with 
fuse No. 106E. Reports indicated that the ammunition was at fault. 
It was considered that the damage done to the barrels was due to the 
break-up of the shell; the stripping of lands occurring when the shell 
was burst by an explosion not amounting to a detonation and the burst- 
ing of the barrel when а full detonation occurred. In all these cases 
no defects of the barrel were noticed prior to the damage, and both new 
and old barrels were affected. 


Three barrels having stripped lands were measured throughout 
and local expansion of the bore was found in every case in the region 
of the stripped lands. These measurements were not affected by the 
actual stripping of the lands, stripping occurring on the edges. Local 
expansion covered a portion of the bore approximately equal to the 
length of the shell. 


In the recoil system, piston rods bent owing to wear of the slides, 
with consequent damage to the packings which were a continual source 
of trouble. Excessive wear in several cases resulted in seizure in the 
buffer gland stuffing boxes. 


The elevating gears required washing and repacking with a 
mixture of oil and grease monthly. The worm and worm wheel being 
both of steel, did not make an ideal arrangement. The quick loading 
plungers occasionally bent. Since the centre of gravity of the recoiling 
mass was greatly displaced from the centre line of the bore there was a 
considerable throw off in elevation on firing, with the result that twisted 
elevating arcs occurred. 
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A great deal of maintenance was 
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" Abnormal rates of fire accelerated many of the troubles detailed 
above. | 


Ord О.Е. 3-7” How 


This gun was very reliable and gave little maintenance trouble. 
Edges of the ring packings, U and L sections of the recoil system, gave 
way. quickly rendering the packings ineffective. Excessive wear was 
observed. in the pivot bearing and bushes and wheel spindle outer of 
the elevating and traversing mechanism. The same problem arose 
with the cross-levelling outer and inner screws of the sighting gears. — 


Many instances occurred of the breakage of stub axles on Mk; ӘР 
Carriage. This defect was attributed to the stub axle being drilled 
for a rivet almost at its point of maximum stress. Spades and trail 
legs of Mk 2P carriage were often Gamaged and bent due to travelling 
over rough country. The trail legs were made of extremely thin, 
box-section material. 


Ord В.Г. 6" 26-vwt How Mk 1 


This gun proved to be extremely reliable and was practically 
trouble free. Very few pieces had to be evacuated to higher echelons 
for repair. However, the buffer gravity tank lugs broke and the tank 
sight glasses shattered during firing. Cradle rivets worked loose and 
the engine draught connector hinge pin lugs cracked prematurely. 


The operation of the gun brakes when connected to the tractor 
brake system left much to be desired. They did not automatically 
disengage when the tractor brakes were released. 


Ord B.L. 7:2" How Mk. IT 


This gun was most satisfactory from the maintenance point of 
view. The defects were that recoil systems were received in a rusted 
and pitted condition and in several cases high pressure cylinders were 
loose in the block. Buffer gravity tanks broke adrift during firing. 
The elevating arc of insufficient strength distorted severely ; in some 
cases to such an extent, that above 30 quadrant elevation the arc and 


pinion were completely disengaged. 


Manufacture was extremely shoddy and instances were found 
where the phosphur bronze housing had been bored and carried the | 
steel shafts direct, instead of having a renewable bush. Thus when 
wear occurred it could not be taken up. The needle rollers of the 
trunnion needle roller bearings were not strong enough to withstand 
trunnion loads. There was a general weakness throughout: the saddle, 
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which led to cracking in every conceivable place. In many cases faulty 

manufacture failed to provide any means of lubricating the pivot. 

This was aggravated by the fact that a bogus grease line and nipple . 
were fitted which led to the boring of the pivot and not to the bearing 

surfaces, The gunners were therefore under the impression that the 

pivot was being lubricated. The fact that it was not, was discovered 

when a saddle was stripped to investigate stiff traversing and the pivot 

was found to have rusted solid. The saddle bearing strips were found 

to be loose and oil grooves were not provided. The 5-5” gun packings 

were used for the recuperators with satisfactory results. 


40 mm Bofors 


The gun proved to be a very reliable weapon. Loose flash guard 
and inadequate looking arrangement for the barrel collar were a problem. 
The inner cocking levers had to be frequently replaced owing to fractures 
across the splined hole. Firing hole bushes were found to have an 
ineffective locking device апа had to be constantly tightened. The 
hole for the striker in the firing hole bush was quickly worn oval by 
the striker, causing burrs which protruded from the firing hole bush 
face. Crankshafts sheared at a point just behind the outer crank, 
in many cases. 


The cylinder catch release linkage of the auto loader was very 
easily damaged when withdrawing loader from casing. The spindle 
cylinder catch release lever invariably became bent after firing 500 
E.F.C. due to pressure of linkage overcoming spring catch spindle. 
Rammer springs required frequent replacement owing to breakages. 
Trouble was experienced in maintaining the elevating top bevel box 
well lubricated, owing to heat melting grease. Handle assemblies of 
the ‘slip-on’ type wore excessively in the keyway and bore, resulting 
in what appeared to be excessive backlash in the gear boxes. 


The springs of the balancing gear could not cope with the 
additional weight of the sight correctional Mk. 5, and when adjusted 
to balance the gun correctly, the springs closed, metal to metal, before 
full depression was obtained. 


The troubles experienced with the sight correctional Mk. 5 were 
attributable to bad manufacture. It also protruded far too high 
above the gun, which caused a considerable number of breakages 
through fouling overhanging branches when travelling on jungle tracks. 


. No trouble was experienced with the Mk I travelling platform. 
The Mk II Semi-Mobile platforms had a tendency to overturn whilst 
travelling on rough roads. This was probably due to the track of 
front wheels being too narrow -for pole steering. The over-run brake 
and steering assembly were inefficient and caused slogging. Rear axles 
of American manufacture were easily bent; this was probably due to. 
faulty heat treatment. | 


8-7-т (Mob) А.А. 


This was а very reliable and versatile equipment, although it 
was used frequently for ground targets, which meant that the guns 
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quently over bad roads and, in consequence, great 
all parts as the carriage was unsprung. 


The gun, including breech mechanism i 

gave very little trouble. It was difficult to мер ЖЫП L3 
obtain correct effort on the elevating hand wheel. Wear = 1а Е 
іп the sliding valve апа the throttling bush. Corrosion was оч an 
the ram of the recuperator at the point of contact of “C” packing if 
the gun was left at rest for some time, but this was obviated by dum 
periodically pulling back the gun. It was felt that improved protection 
should be given to the recuperator ram and pipes connecting the 
intensifier to the recuperater. For tropical climates, some form of 
hood is required to shade the ram and intensifier. These were made u 

locally and were effective in reducing leakage. E 


had to be moved fre 
strain was placed on 


When the gun was used on ground targets, firing at low Q.E.s 
of 4° to 20°, there were a few cases of cracks occurring on the left-hand 
side of the cradle just forward of the trunnion, and breakage of cradle 
balancing springs. Rivets throughout the mounting became loose. 


Pintles on Canadian made platforms broke regularly and 
frequently, due to faulty design and metal. British made pintles, which 
were forged as opposed to the Canadian fabricated design, were never 
known to break. 


Tank Gun—37 mm 


This armament was very reliable and almost trouble-free. The 
simplicity of breech and recoil system design had a lot to commend it. 
The firing mechanism sometimes gave trouble. 


It was felt that the piece was not adequately protected for its role 
as a tank gun. A number of them were rendered unserviceable due to 
S.A. fire. 


75-тт, fitted io Sherman M4A4 (Mk. 5) 


The equipment was reliable, simple and easy to maintain. 
Difficult extraction occurred on a few guns due to excessive tolerance 
between extractor and breech. Excessive wear of elevating gears was 
noticed but it was felt that an effective travelling clamp would very 
considerably reduce this. It was considered that the gun had adequate 
protection. | 


SMALL ARMS, MACHINE GUNS AND MORTARS 


In general, the majority of repairs were required as a result of 
normal wear. Comparatively few repairs were occasioned by battle 
or incidental damage. The amount of damage to rifles, in particular 
during transit, varied considerably. It reached high proportions when 
they were loosely loaded into “В? vehicles for transportation over rough 


roads. апа long distances. 
British small arms, machine guns, and mortars were, in peace 
time, the result of design and development with user trials carried out 
? з - 4 
to a very extensive degree before going to production, During the war, 
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with new désigns, it was not always possible to have sufficient user 
trials, and the introduction of other makes, with the inevitable difficulties 
associated with war-time mass production and diluted labour, added 
considerably to the difficulties of I.E.M.E. in the field. Regimental 
armourers, backed up by adequate facilities for repair in the field 
ensured that the repair load was always well under control. 


The following comments on individual weapons are given below 
in order to indicate the nature of the repairs and the particular diffi- 
culties experienced, but, as already stated, such repairs were generally 
necessitated by normal wear. 


Rifle No. 4 

The finish of the Rifle No. 4 as a mass production weapon was 
somewhat inferior to the peace-time No. 1, but its reliability became 
established and its maintenance was an easy matter. 


Inferior materia] and workmanship resulted in faulty feed owing. 
to magazine difficulties, failure of extractors owing to breakages of 
extractor springs, bulged barrels, frequent disengagement of sear spring 
from its seating in magazine catch or sear, and badly fitting stocks 
fore-end owing to the use of kiln-dried wood. 


Breakage of Mazak butt plates with resultant damage to butt 
stocks, loose blocks band foresight, breakages of battle sights and 
distortion of catches slide, breakages of extractor springs and springs 
auxiliary magazine, distortion of fore-sight protector mark IJ displacing 
the foresight blades and breakages of screw blade foresight were the 
main- defects which came up for repair. 


Machine Carbine Sten 9-mm. Marks II and Ш 


Considering the utility design and mass production methods of 
manufacture, the Sten gun proved to be a very reliable weapon. 


Causes of failure were faults in feeding owing to distorted lips of 
magazine, looseness of barrels mark III, trigger springs disengaging 
from hooks and misfires due to lack of experience in régard to lubrication. 


The main troubles experienced were butts becoming loose and 
fracture of studs on butts, broken catches magazine due to fouling when 
screws ejector were tightened, looseness of magazine housing and 
looseness and loss of foresights on the mark II ; bent or broken backsights, 
distortion of casing, looseness of ejectors and bulged barrels on the 
mark III. 


The need for adjustment and repair was unduly frequent in 
respect of all these failures. Inspection sometimes revealed a very 
high proportion of return springs which were reversed so that the collar 
became jammed in the return spring housing, rendering the weapon 
unsafe. АП repairs, other than welding operations, were within the 
scope of first echelon. 


Gun, Machine Bren “303 Marks I and II 
In the case of the mark I, reliability was largely dependent upon 
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The main troubles were loose barrels, loose or i 
shoulders, burrs on rear edges of chamber, damage 16 Re slide "a 
handle preventing cocking or causing binding of the cocking made 
bent legs of bipod mark II, looseness of flash eliminator on barrels 
mark II, chipping of piston extensions and softness of piston heads. 


OML-2-inch Mortar 


The 2-inch mortar with base plate gave only minor troubles such 
as broken firing pins, firing pin springs and sears, and loosening of the 
' guide plate of the traversing bracket. 


Early in the war, it was decided to dispense with the 2-inch 
mortar as it was thought that the grenade firing rifle and the 3-inch 
mortar could cover all requirements of the mortar role. This unfortunate 
decision was later reversed when the real value of the 2-inch mortar was 
discovered, but valuable time had been lost for development, and 
demands by air formations and infantry for a lightened weapon could 
only be met by conversion of existing mortars. This was effected by 
substituting а spade for the base plate, discarding sights and shortening 
of barrels to two-thirds of their length. Аз the spade gave only a 
minimum of support to the breech piece on hard ground, failures by 
bending occurred. Shortages of spares necessitated a modification to 
breech pieces by screwing and brazing a steel strengthening plate to the 
underside. Care bad to be taken during the operation to avoid 
distortion due to overheating of the breech piece. By this means 
replacement load was considerably reduced, but the modification did 
not entirely remedy the fault. A user requirement for a lever in place 
of the firing grip was met by a modification carried out in the field. 


OML-3-inch Mortar 

In the 3-inch mortar, trouble first arose in 1940 when a General 
Staff requirement called for an increase in range from 1,600 yards to 
2,500 yards with increased charges. Sand and soft soil were not firm 
enough to support the base plate, and dishing occurred with consequent 
bending or fracture of the screwed end of barrel. The base plates were 
strengthened, but this was ineffective and the immediate alternative 
was to prohibit firing of the higher charge except for urgent operational 
tasks. Firmer ground conditions permitted firing of the higher charge. 
Then an epidemic of dished base plates and fractured spigots of barrels 
called for immediate action. Base plates were strengthened by welding 
and the addition of webs. A suitable method of supporting the breech 
end of the barrel by a bush which screwed over the breech piece and 
contacted the bottom portion of the barrel at the bottle neck was 
produced and approved for general adoption on mark II barrels. This 
relieved a serious situation as barrels were in short supply. Further, 
it was found that all barrels of South African manufacture were of 18 
tons yield only and unsafe for use with Charge 2. Ву shrinking a sleeve 
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оп to the lower part of the barrel for strength they were put back into 
service. 


Trouble was encountered when mark IV barrels were inadver- 
tently matched with Nos. 1, 3 and 4 base plates. Fouling occurred 
between the breech piece and a strengthening rib which restricted 
traverse. When matching of mark IV barrels with No. 5 base plates 
was achieved all faults were overcome. The advent of the mark V 
barrel and No. 6 base plate, stronger and lighter equipments, gave 
confidence and satisfaction to user personnel and commanders. 


OML-4.2 inch Mortar 


When the ground conditions were such that firm base plate 
positioning was almost impossible, incidence of bending and fracturing 
of the spigot portion of end caps arose. Attempts to strengthen by 
fitting a collar over the weakest part of both breech piece and end 
cap, and the building up by welding of the unsupported portion of the 
screwed spigot of the end cap were not successful. Redesign of the 
end cap and breech piece as one solid unit became necessary. 


The introduction of better sights and a wheeled base plate, 
produced at a later stage of the war, enhanced the performance of the 
mortar and lessened the calls for I.E. M.E. services. 


Projector Infantry Anti-Tank 


Although designed during the War, the exhaustive trials given 
to the P.I.A.T. before production resulted in a thoroughly reliable 
weapon in which there were no mechanical failures. Some defects 
were however found. Distorted bomb supports and the breaking away 
of the spot welding of the backsight housing are typical examples. 


With good maintenance the P.LA.T. gave little or no trouble, 
but over-lubrication owing to lack of experience, and rough treatment . 
inevitably caused faults to develop. АП repairs were dealt with in 
first echelon (apart from battle casualties), except when it was necessary 
to send them to higher echelon workshops for modifications or rewelding. 


*A" VEHICLES 


Tank Medium Sherman (Mks 3 and 5) 

A reliable and comparatively trouble-free tank. It was capable 
of travelling over very bad roads and terrain without transporters and 
with a minimum of maintenance. 


Engine (M444) Mk. 5 

This engine had a life of approximately 30 million revolutions. 
New engines ran big ends due to the presence of foreign matter in the 
lubrication system. The big end bearing cap securing nuts worked 
loose due to the locking device being ineffective and the bearing caps 
tore away, resulting in considerable damage to the engine. The 
tungsten deposit on the contact points being very thin, failure was rapid 
and continual. The ignition coils developed internal shorts for reasons 
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which were never known. The ca у 
cleaning, which led to rapid degen QUE Ben A cm 
not available and а number of tanks өреден miss ix СЕН 
flexible rubber hoses also failed rapidly. The dus oe ыы ы 
sae bie T as fan, clogged the radiator Болатва, canine 5 
eating. ermostat valves rusted in the closed ition та 
of the operating bellows. The origina Шо с шебше 
carburetter frayed and broke near dia po ee d p 55 
by substituting annealed copper pipes for all flexible fuel pi i а th 
carburetters. Several cases of damage due to hydro-static БОШ депте, 
This fault was only avoided by careful starting procedure and by checking 
the No. 3 and 4 banks before attempting to start the engine Dento 
rainy spells a lot of trouble was experienced with water in the airal 
tanks supplying both the engine and the “Homelite” Generator Я Not 
only did the engine fail, but the drain plugs of the petrol tanks became 
rusted. The only solution was to flush out thoroughly all petrol tanks 
The presence of water in the tanks would seem to be due to bad design, 
as the conical filler necks collect water which then seeps through the 
tank fuel cap. The outside armour of the vehicle is sloping near the 
petrol tanks, and there is nothing to prevent the waier running down 
the side under the armoured cap and thence into the filler necks. 


Engine M4A2 (Mk. 3) 


A very reliable engine requiring a minimum of maintenance. 
It had a considerably greater life span between overhauls. Though . 
synchronisation of engines was a continual problem, this engine was 
found to be more powerful and less troublesome than the M4A4. 


Steering and Transmission 


Brake linings became spongy, particularly after standing for any 
length of time. 


Final drive shafts and pinions broke up due to inferior material 
and rapid change of shaft section. These failures were aggravated by 
fitting extended end connectors to the tracks. 


Stretching and loosening or shearing of the sprocket ring retaining 
belts were frequent sources of trouble. Units fitted dimple headed 
belts, carried out selective fitting of sprocket and swaging of the sprocket 
rings, but found none of these measures to be entirely satisfactory. It 
was generally considered that the best results were obtained by welding 
the sprocket ring solid with the hub. 


Tracks Wheels and Suspension 


The Disc type idler wheels failed repeatedly, imposing a greater 
load on workshops than the rest of the tank put together. Design 
weakness was indicated by the non-failure of idler wheels taken from 
derelict Lee Grants and used with the same steel track as fitted to the 
Sherman. Fabricated top rollers collapsed due to track weight. The 
volute springs could not take the load and settled rapidly due either 


to weakness in design or faulty heat treatment. 
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Turret and Fighting Compartment 

Several instances of the shearing of the hand traverse pinions 
occurred due to the 75-mm gun hitting an object when the tank was 
in motion. No turret race sealing ring was fitted ; consequently several 
turrets had to be lifted to clear race of dirt and water especially during 


the monsoon, 


Hull M4A4 Mk 5 

Petrol tank armour thickness was considered insufficient. 124% 
of battle casualties were due to hollow charge penetration of petrol 
tanks. Lengths of old track were welded on for additional protection. 
This was successful. The idler wheel bracket rivets sheared easily, 
whereas, where bolts were used instead of rivets, no trouble was experien- 
ced. The thread on spreader and clamping bolt of idler wheel (split 

housing) was too fine and stripped easily. 


Electrical M4A4 Mk. 5 | 

Cases of component failure in the “Homelite” charging generator 
due to bad design were common. Piston, cylinder barrel, crank case | 
and fuel lines were the major defective components. The fuel cut off 
solenoid and the “Stack Light" gauges were further examples of failures 
due to design weakness. | 


Design and Accessibility Mk. 5 

Inaccessibility of various components of assemblies. became a 
maintenance problem with particular reference to the lower banks, 
radiator, engine oil tank, batteries and prop shaft grease nipple. 
Extraction of the petrol tank drain plug was difficult due to a design 
weakness. In some cases the drain plugs were so hard that it was 
impossible even to drill them out and re-tap them. When this occurred, 
the petrol tank had to be removed, which entailed removing the engine 
as well. Fitting new clutches and blowers were tedious and difficult 
operations, while the removal of the gear box for overhaul involved 
removal of the whole power train. 


Tank Mediam Churchill MKs 

Many modifications were necessary before this tank could earn 
a reputation for reasonable reliability. Some major recurrent troubles, 
which were subsequently eliminated, caused concern in the initial stages 
of its life. They were failures of engine distributor gears, breaking of 
the final drive spline shaft spigot support, and rapid wear of the 
manganese type of track.. 


‚ Inaccessibility of sparking plugs, choke control connections, fuel 
distribution box, radiators, engine and gear box added greatly to the 
repair load. In fact, the Churchill earned the reputation for being 
difficult to repair because of its general inaccessibility, and it could 
only be efficiently handled by vehicle mechanics with considerable 
experience of its equipment. The battery capacity was much too low 
for the demands made on it, necessitating much use of the auxiliary 
generator. The Delco auxiliary generator was too light in construction 
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and very prone to failure, but with the int i “Tin ims 
much greater reliability was obtained, oon OF the “Tiny Tims 


Gear box and final drive oil seals 


; E ave con imi 
with bogie wheels on the suspension. : RUSTICUS, ВАН 


Rewelding heads of the main bogie bolts on the interior of the 


hull floor was a difficult repai i i 
Т ‹ pair to carry out as this ne 
of the engine which was not easy. T мынан далы 


Tank Light Stuart M3A 


A very reliable tank, requiring little maintenance . except for 


periodic engine changes. It had an approximate life of 1800 hr: 
5/6000 miles, Ze., 3 engines. PP IOS. E О hrs or 


The American engine fitted as new gave little trouble, but over- 
hauled engines gave only 50% of normal hfe. The fuel cut off cock 
gave trouble due to overtightening and fracture of combs caused leakage 
of the oil cooler. 


Poor design accounted for a number of the difficulties encountered 
with this tank. Collapse of the idler wheel rim, seizure of turret rollers 
leading to failure of the turret lock, and play in the elevating gear of 
the 37-mm gun are typical examples. 


Valentine Bridge Layer MK II 


The tank itself was reliable, apart from the electrical system and 
the bridging gear. The final drive oil seals and the bogie wheel rubber 
tyres were the only other items that gave any trouble worth recording. 
From the number of oil seals which had to be fitted this appeared to 
be an oil seal design weakness. The rubber on the bogie wheels 
stretched, worked loose and crept around the wheel. This seemed to 
be a fault in the type of rubber used. 


Bridging Equipment 

The power take off clutch was probably of insufficient capacity 
for the work it had to perform and frequently seized due to overheating. 
The actuating cams of the launching mechanism being of phosphor 
bronze were definitely of insufficient strength and used to break off at 
the neck. "Тһе hammering of the counter-balance weights when the 
tank was being transported resulted in the balance beam breaking. 
The balance beam and pivot brackets frequently broke away from the 
launching screw case. This was due to faulty design. The whole 
design of the bridging mechanism appeared to be faulty and was 
definitely not strong enough for the tanks to be transported over bad 
roads. New balance beams were manufactured and proved satisfactory. 


Design and Accessibility 
Any job that involved the removal and refitting of the power 


i i 1 fF on 
hanism, involved the realignment of the power take o 
5. This realignment was extremely difficult and took.a great 
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deal of time. Jobs involving the removal of either gearbox or clutch 
also involved the removal of the whole launching gear. 


Carriage{Motor 105-mm How. S.P. Priest 


This was generally an excellent vehicle requiring minimum 
maintenance. Its ammunition carrying capacity was inadequate. It 
had a life span of 1,000 hrs or 2,800 miles. 


The final drive shaft and pinion suffered from the same defects 
as those of the Sherman. The tracks were good, but the fabricated top 
rollers collapsed. Тһе bogie wheel tyres hardened and cracked. The 
hull sides were not high enough to give. the crew adequate protection. 
Failure of booster coil and Delco starter were common defects and were 
attributed to bad design. 


Car 4x4 Armoured Humber MKs 3 and 4 


The Mk. 3 was a far more reliable vehicle than the Mk. 4. Its 
engine life was greater and it was more durable. 


On both Mks the steering design was geometrically incorrect. 
This aggravated the side float in the suspension, and brought about 
"worn thrust washers, wheel wobble at speeds in excess of 15 mph and 
excessive wear in front propeller shaft splines. 


On the Mk. 4 insufficient restriction of steeringlock by the steering 
stops caused the collapse of swivel pin taper rollerbearings, locking of 
drive, front axle half shaft failure, bearing failure from hub to differential 
and in some cases the complete break up of the crown wheel, pinion and 
differential assembly. АП these troubles were eliminated by а unit 
modifications to the steering stops. Both marks suffered from rear 
axle half shaft, crown wheel and pinion failure. "This, to a very large 
extent, was eliminated by driving the vehicles in 4 wheel drive the whole 
time. Consequent upon this was an increased rate of propeller shaft 
spline and ‘U? joint wear. Layrub coupling failure was eliminated by 
constant checking of nuts. Electrical accessories were particularly 
troublesome. Fuel and cooling systems were for the most part trouble 
free but for the water pump bearings which were prone to collapse. 


The spring main leaf gave way over rough country. The broken 
leaf was cut 2" from the centre bolt hole, another broken leaf was 
suitably cut and the two electrically welded, using armour plate elec- 
trodes, to tide over the shortage of spares. 


User units required a 3-man turret and criticised the lack of 
space when the vehicle was fully stowed. Power traverse was a definite 
requirement. 


Considerable trouble was given by the rotary base junction box 
as fitted to both marks. This was put down to the ever present body 
float, accentuated by the steering wobble, which in turn caused turret 
flutter. This flutter when transmitted down the stays from the gun 
mounting to the rotary base junction box was considerable in magnitude. 
On traversing the turret under these circumstances the rotary base 
junction box suffered considerable damage, causing short circuits. 


459 


Replacement of swivel pin-bearin 
complete inadequacy of the thr 
pin. To remove the king pins 
had to be dissembled and the 
7-lb. sledge hammer. 


85 was very difficult due to the 
eaded puller hole provided in the king 
the spherical tracta joint and housing 
pins driven out with a brass drift and 


Equipment—Car 4x4 Armd Daimler Mk 1 


This was a very reliable armoured ca i i 

| 5 ма г. Leaking radiators, 
defective ignition components, and leaking fluid flywheel oil seals were 
the main defects experienced. The life of engine under all conditions 


was approximately 7,000 miles and the vehicle life was estimated at 
15,000 miles. 


The engine itself was very reliable and hard wearing but accessories 
such as distributors, low tension filter units and plugs gave frequent 
trouble. Condensation was the main cause of all the electrical troubles. 
Carburettor synchronisation was an ever recurrent task. The radiator 
was considered not sufficiently robust in construction. With the 
Teddington valve correctly adjusted header tanks still burst at the seams. 
Oil coolers suffered from the same trouble but on a much reduced 
scale, water pump glands leaked continually. 


The turret and fighting compartment bad the same drawback 
as those of the Humber. It was very difficult to replace the engine 
compartment cross-member even when the vehicle was jacked up 
on the chassis allowing suspensions full rebound. Due to the degree of 
interference of fit in the bearings and lack of high loading presses in the 
field the replacement of tracta forks proved to be a problem. Fitting 
of new fluid flywheel о seals was another difficult task and an average 
team of three fitters took 10 hours to complete the job. The Wilso 
gear box also presented a problem to most of the 2nd Echelon workshops 
due to its complexity of design. The lower battery required to be 
repositioned, to facilitate topping up. 


“В” VEHICLES 


When the war started the Army had only a limited number of 
vehicles designed to military specifications. Practically all British 
load carriers of the commercial type were modified within the limitations 
permissible by their design, to bring them as near as possible to military 
standards and put into service. The supply, however, never caught up 
with the demand right throughout the war, and in consequence there 
was no production capacity available to tackle design on the basis of 
fundamental military requirements. 


In general it may be said that “В” vehicles gave a very satisfactory 
aeons, and R.E.M.E. was able to deal successfully with the 
enormous task of their repairs and maintenance beyond the facilities 
of the first line users of all arms. The task was, however, made more 


difficult from the following causes :— 
akes and the lack of standardization which 


The variety of m: ac 
ea) combined Т make the provision of spares almost an 
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impossible task in spite of the attempts to distribute the 
makes and types on a logical basis. 

(b) Army requirements had to be met by manufacturers’ 
design based on civilian practice. This does not usually 
take account of the stresses consequent upon vehicles being 
frequently overloaded, used over all kinds of terrain under 
every. variety of climatic conditions, subject to excessive 
speeding, and suffering driving abuses of all kinds by 
personnel, not trained in the vital necessities of practical 
maintenance. 

(c) Few designs of “В” vehicles were entirely free from criticism 
on the grounds of accessibility. Examples can be given 
of vehicles which required the cap to be removed for engine 
change, the engine to. be removed for gear box changes 
and so on, while with minor assemblies awkward position- 
ing of the distributor, inaccessible grease points, water 
draining points and such like items were not uncommon. 

(d) The possibility of waterproofing had never been considered 
in the design of any “В” vehicle, which added to the 
difficulties when amphibious operations were planned. 


Engines 

The lives of engines varied. considerably with the standard of 
driving and were much less than anticipated. Records are available of 
vehicles driven carefull and maintained by one driver, whose engine 
mileage doubled, or even trebled, the average figure. 


Dust was a potent factor in all theatres and although air filters 
mitigated the effect they were not always effective. In many cases 
they were not available. | 


The use of 80 octane rule with its high load content caused ап 
enormous amount of trouble with valves, and at one phase resulted 
in a highly critical state. The problem was met by modification of 
exhaust valves and guides of the makes and types of engines affected. 
Valves manufactured from alloyed steel containing 20 per cent of 
chronium instead of the usual 8 per cent, were introduced. This 
increased the life of the engine considerably. 


An unavoidable but serious factor was the amount of low gear 
work when travelling in convoy or congested roads particularly at 
night. 


Some outstanding defects common to more than опе type of 
vehicle were :— | 


(2) Fracture of the clamping studs on the divided type of road 
wheel. 

(5) The failure of synthetic rubber lockheed piston cups, which 
was largely overcome by fitting replacement cups of natural 
rubber. 


(c) The loosening of rivets in spring hanger brackets which 
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were. rectified when D езген 
fitted Н.Т. bolts an 2m by replacing all rivets by 


(4) Repairs to radiator cowls and "front 


proved a heavy commitment, particularly in British 


vehicles, owing to the absence of any s i 
5, tandard ; 
bar height and defective radiator Card. MN 


(е) Gear boxes and transfer boxe 
and complicated transfer 
necessitated very careful а 
operation. 


ends" generally 


s suffered from oil seal leakages 
box central control linkages 
djustment to ensure trouble-free 


(f) Shock absorbers were short-lived and failure to note a faulty 
shock absorber invariably resulted in subsequent spring 
breakage. Spring failures were a major problem. 


(g) Rapid wear of the steering linkage and king-pin bushes 
developed in the majority of 4 x 2 vehicles up to the 3-юп 
class. Steering boxes in practically all vehicles tended to 
work loose at the point of attachment to the chassis frame, 
the box working loose on its bracket or the bracket on the 
chassis frame. 


(А) Considerably more time was spent repairing superficial 
damage to wooden bodies than was the case with steel 
bodies. Wooden floors were usually too light for heavy 
loads, such as ammunition, and invariably had to be 
reinforced or replaced. 


(2) Headlights on tracked vehicles and North American vehicles 
were poor. The individual light switches fitted on Canadian 
vehicles were not so reliable as the single rotary switch 
fitter on British vehicles. Dynamos on Canadian vehicles 
appeared to be heavily loaded. 


Load Carriers Over 6 Ton—British 


Engines, gear boxes, and rear axles gave little trouble, but there 
was a considerable quantity of rear spring leaf breakages. Some cases 
occurred of cracked cross-members, and there was a considerable 
number of steering arm and stub axle failures, with a large number of 
bent front axle beams in certain vehicles. The best of these vehicles 
had very few major troubles. 


Load Carriers Over 6 Ton—U.S.A. ; 

Over the bad roads there were failures of front axles and steering, 
but generally speaking they were more reliable than the British counter- 
part. Radiator failure was not uncommon, Fractured wheel studs 
occurred, and the demountable ring retaining the rim of the three-piece 
wheels tended to become distorted after frequent removals. 


i i i t generally prove to be as 

Electrical gear on these vehicles did not g а 
reliable as fhot oH British vehicles of the same type. Starter Benix 
housings fractured and starter switches. burnt out, and in some cases 


there was collapse of commutators. 
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Lorries 3 to 6 Ton—British 


Six tonners built by the leading manufacturers proved to be more. 
reliable than the 3-ton vehicles which were usually underpowered for 
their weight. 4х2 vehicles gave less trouble than 4 x4, largely because 
of the complication of the transmission on the latter, but the 4x4 
design wss essential to comply with General Staff requirements. 


The extremely good engine life of the heavier 6-ton class of vehicle 
with its high power weight ratio was particularly evident in the case of 
those with diesel engines. Vapour locks in the petrol systems were 
common in hot weather owing to the close proximity of fuel pumps 
and pipes of exhaust manifolds. 


Rear axles in certain makes gave trouble through failure of crown 
wheels and pinions. In some cases the front axles were too light and 
bent easily over bad terrain. Chassis frames on the whole stood up 
very well. Practically all vehicles suffered in varying degree from loose 
spring hanger brackets and sometimes cross-member rivets loosening. 
The latter were replaced wherever possible by fitted H.T. bolts. Failure 
of oil seals were all too common. 


Normal control 4 x2 vehicles were found to be much easier to 
repair owing to their better accessibility. The engines in the majority 
of the forward control 4 x 4 vehicles were extremely inaccessible and the 
maintenance of engine components tended to suffer in consequence. 
In a certain case, it was necessary to remove the rear axle and torque 
tube to reach the transfer box. 


After engine cooling system and fuel troubles, the electrical system 
gave most work on the 3-ton vehicles. Dynamos fitted with plain 
bearings at the commutator end were a constant source of trouble. 


Lorries 3 to 6 Ton—Canadian 


These vehicles like their British’ counterparts, were somewhat 
underpowered and, without governors, tended to be over-driven. 


Cooling systems, gear boxes, and rear axles gave little trouble, 
but front axle and steering failures in the constant velocity joints were 
common. The replacement of engines on some makes entailed a consi- 
derable amount of stripping. 


Lorries 3 to 6 Ton—American 


The number of these vehicles in any theatre was relatively small, 
but sufficient to give an idea of their general design and reliability. 
Springs and spring hangers were recurrent troubles in one make, which 
also suffered from a major defect on the chassis which was apt to fracture 
beneath the cab at a weak point of design. 


The all-steel body of most American vehicles proved very reliable, 
and being, on an average, of smaller cubic capacity than the bodies 
fitted to British vehicles, these vehicles were seldom. overloaded. 
Tracks 15 and 30 cwt—British | 


Vehicles of this type, owing to their good power weight ratio and 


463 

the use in théir construction 
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оа this respect since it prevented indiscrimi- 


Gear boxes on these vehi i 

› icles gave little trouble apart fi 
авои to jump out of gear. The change over to НА oil ee 
ower viscosity, tended to show up any ineffective oil seals. | 3 


РЕ 5 and suspensions were generally satisfactory, except іп опе 
where a considerable number of crown wheel and pinion failures 


were experienced, and in another where fr 1 
: ont sprin 
_ withstand bad roads. PERES WEEE unable to 


Trucks 15 and 30 cwt—Canadian 


22 Canadian vehicles generally proved to be more reliable Нап their 
British counterparts. The power weight ratio was higher than the 
British makes. In one make a radiator was somewhat fragile and deve- 
loped leaks when operating over rough terrain, but as a class these 
vehicles suffered only from minor faults. 


'Tractors 


In the heavy tractor class the British 6 x 4 was outstanding. The 
American counterpart also proved very reliable, although there were 
Mme this make a considerable number of cracked cylinder block water 
jackets. 


In the medium artillery tractors of British design there was a high 
standard of reliability. The only recurrent trouble was a scizure of the 
winch drum bush in one make, repair of which was made difficult by 
the need to remove the body to get at the winch. 


Field Artillery and H.A.A. tractors were subject to considerably 
more trouble than the heavier tractors, and required very rigid main- 
tenance to prevent small faults developing and eventual evacuation of 
the vehicle. The engines as a whole in this class were somewhat under- 
powered, necessitating much low gear work with all the attendant 
troubles when fully loaded and towing a gun. Frequent cylinder head 
gasket failures were experienced on one make of F ield Artillery tractor 
and, as the vehicles usually ran in convoy when this occurred, by the 
time the fault could be rectified the cylinder head was invariably found 


cracked. 


On one make a considerable number of spring hanger brackets 
and engines sub-frame bracket failures were experienced which, being 
malleable, could not be satisfactorily welded in the field. On this class 
of vehicle the axles gave trouble with failures in certain makes of crown 
wheel and pinion, and C. V. joints on the front axles of others. Transfer 
boxes on certain makes failed, probably owing to winching loads. 


Utilities " " Р 
Light utilities, although having reasonable life on good roads, 
proved 5 be too lightly constructed for use on bad roads and most of 
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the troubles experienced were owing to this fact. The low power ratio 
in most of these vehicles necessitated excessive gear work with the result 
that gear boxes wore out rapidly. Axles were prone to distortion when 
the vehicles were used for cross-country work ‚апа chassis frames and 
suspension also suffered _under such conditions. Rapid wear was 
experienced on the steering king pins-and bushes which had a very 
short life. Cooling systems were reasonably reliable except in certain 
makes where water pump failures were experienced. | 


Heavy utilities had a much more satisfactory engine performance. 
In one make the gear boxes gave a good deal of trouble and in the 
same make there was an extremely severe epidemic of rear axle half 
shaft failures, which continued to be a major problem throughout the 
wat. 


Motor Cycles 


Motor cycles did not in general stand up well to field work. They 
were not robust enough to stand up to cross-country work, which resulted 
in excessive wear of cylinders and gear boxes. Front forks on the light . 
350-cc. machines were easily bent over rough country and in the case 
of teledraulic forks, a slight accident would bend them sufficiently to 
prevent them being straightened. Оп the heavier 500 cc. machines, 
although fork failures were rare, the friction shock absorbers were general- 
ly unproperly adjusted which resulted in early failure of the fork springs. 
The lighter machines in particular suffered from collapse of the rear 
wheels due largely to the use of rigid frames and small section tyres. 
Batteries in general had a short life. 


Transporters and Trailers 


Of the articulated transporters the British design was most reliable 
and gave excellent service with the minimum of workshop attention. 
On the other hand one make of 20-ton transporter gave a great deal of 
trouble with engine failures, over-heated brakes and clutch failure. 
The radiator was also subject to leaks due to excessive vibration on bad 
roads and this, in conjunction with failure of water pump seals, caused 
loss of water and resulted in cracked cylinder heads. 


On the heavy trailers, there were major defects which necessitated 
evacuation to 4th line for heavy repairs. In one make the weld attach- 
ing the rear trunnion bracket to the main frame failed occasionally, 
allowing the complete rear bogie with its eight wheels to come adrift. 
This was primarily owing to the extreme inaccessibility of the rear 
trunnion bush lubricator. With the seizure of this bush, movement of 
the rocker beam was prevented, thus causing flexing of the bracket 
in the frame with the resultant weld failure. In another make the rocker 
beam carrying the rear beam wheels failed at the change of section. 


The tyres of the 9.25 x 15 Giant Ballon type gave a considerable 
amount of trouble as compared with the 8x36 Giant High Pressure 
type. 


Of the light trailers the 74-ton Recovery Trailer was practically 
trouble-free, but there was a, considerable amount of repair work on 
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wing to unsatisfactor i 
x y design and 


light trailers of miscellaneous makes o 
their inability to stand up to overloadi 


Amphibians 
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wing to the complete enclosure of the power unit and the reversal of 


the normal air flo Ww manifold fail е more irec | е 
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j | 2 Д equent than on the 


There were inevitable troubles due to dama i 
| > t xt 
in beach operations. The hull being of light id piss pps 
and develop cracks when operating on land ; also the thin skin of 
the hull was easily penetrated by small underwater obstacles. 


TELECOMMUNICATIONS EQUIPMENT 


The progress made in the design of telecommunications equip- 
ment during the war was phenomenal. This in itself, besides the various 
other factors discussed in the succeeding paragraphs, proved to be a major 
problem in connection with the repair load of these equipments. 


"With radar introduction of the magnetron for generating micro- 
waves (10-cm. downwards and ultimately down to 3 cm.) with the 
objective of finding the position of the target within a few feet, the use 
of wave guides which made micro-wave transmission possible over 
relatively long distances with corresponding precision mechanical 
aspect advances in Cathode Ray Tubes and modes of presentation and 
the application of control systems for automatic searching and following 
as exemplified in A.A. No. 3 Mark V(S.C.R. 584) were far reaching 
developments. In wireless the major developments were the changes 
brought about by the need for mass production of vast quantities of sets, 
the great increases in types ranging from long-range transmitter and 
receivers down to sets carried in men’s equipment pouches, the almost 
universal requirement for fitting sets into vehicles and the introduction 
of pulse technique coupled with the use of the magnetron and wave 
guide, as exemplified in wireless Set No. 10 for multi-channel radio 
link working. Although fundamental advances in techniques were 
not so considerable in line equipment, a big problem was created by 
the need of complex line equipment to handle a large volume of traffic. 
'This meant taking civilian equipment normally operated under ideal 
static conditions, making it portable and weatherproof, installing it in 
vehicles, and settling it to work under conditions never contemplated 
in its original design. 

The majority of troubles experienced with telecommunications 
equipment in the field could be attributed to the following causes.:— 

(a) The use of commercial equipment designed and built with- 
out adequate attention to the conditions in war or appre- 
ciation of the adverse circumstances under which repairs 
had to be carried out. | 

(b) Damage sustained whilst equipment was in transit and in 
storage, necessitating complete overhaul before use, 
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(c) Equipment not having been designed for usé in the climatic 
conditions obtaining in the various theatres of war; 
particularly tropical and sub-tropical countries where 
items like condensers, inductances and  cable-forms 
deteriorated repidly. 


(d) Almost complete absence of spares in the early stages of 
the war and difficulty of supplying spares when available. 


(e) Lack of maintenance facilities well forward in areas where 
the L and C was poor. 


(f) Unauthorised interference with equipments by operating 
personnel. 


Design and Manufacture 
Component design 


Alignment and calibration adjustments were unsatisfactory on 
a number of equipments. The method of adjustment of coil inductance 
by spacing turns was most unsatisfactory and wasteful of time. Iron 
cores were extremely fragile and subject to damage by damp which 
caused the slug to expand and disintegrate. It was considered that 
alignment troubles were largely due to defects in component design 
and manufacture techniques. High quality stabilised and temperature 
compensated components should be employed in all RF and IF circuits. 
Wiring should be rigid and “‘point to point” in RF circuits. The number 
of calibration faults due to movement of grid leads and similar reasons 
was altogether very high. 


'The method of adjustment of the slug was, in general, poor where 
the slug was mounted on a brass rod with a screw-driver slot in the end. 
The slot usually broke before the friction in the nut, due to sealing 
compound or corrosion. Where a bakelite rod was provided, it was 
usually too brittle and broke easily. It was considered that coil slugs 
should be:— | 


(a) Moulded in plastic. 


(b) Firmly attached to a tufnol or ceramic rod with a squared 
end for adjustment with a key. 


(с) Located in a brass bush in the nature of a chuck which 
can be firmly locked by a locking ring with provision for 
sealing compound. It should not be necessary to seal’ 
the slug or spindle. 


__ The flat plate mica type of semi-variable condenser was un- 
satisfactory. Adjusting screws rusted and moisture collected between 
the plates altering the dielectric constant. Where the trimmer was at 
high potential it collected dust. The stability of this type of trimmer 
was unsatisfactory. 


_ , The disc silver ceramic type of semi-variable condenser was more 
satisfactory but was subject to collection of moisture between the plates. 
In some cases there was distortion of the plates which made subsequent 
adjustment very difficult. It was fragile and easily broken. 
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The Phillips concentric air 

and altogether more satisfacto: 
was also somewhat fragile: 


в trimmer was more stable 
ry than the types dealt with above, but 


Valve top connections were too easily 


fitting thimble type connector, damaged. With the close 


the top cap was usuall i 

у { I у removed with 
аат A circular type of clip which could be expanded s 
ние was required. Valve retainers were unsatisfactory. The be st 
method of securing valves is by means of the base screwed ring as 


employed on certain equipments. This f 
with: standard valves e te er == of course only be employed 


Chassis should be provided with guard rails in order that the 
сап be withdrawn from cases without damage to components and smod 
upside-down or on end on benches without relying оп components for 
support. Guard rails of the type provided on the panels of certain 


test equipments, mounted on the ends of the chassis, would be satis- 
factory. 


There werc instances where wires passing through metal screens 
and chassis without grommets, gave trouble. Grommets should have 
been provided without exception. 


Switches of all types were an unending source of trouble due 
chiefly to corrosion and distortion caused by dirt and damp. The 
standard type of toggle switch should be avoided. It is recommended 
that yaxley type switches be provided with a transparent plastic removal 
cover. 


Faults on high impedance circuits like the АУС circuits, due to 
causes such as low insulation and leakage from HT line, proved trouble- 
some and difficult to trace. Such circuits should be extremely wel 
insulated or cathode followers should be provided to convert to a low 
impedance circuit. 


Circuit. Design 

Although circuits were in general well designed there were many 
instances in which impossibly low component  tolerances made it 
difficult to maintain stability. RF oscillator and amplifier circuits were 
not as stable as they would have been had more attention been paid to tem- 
perature compensation. Many circuits were unduly critical of adjust- 
ment. 


Circuit design in wireless and line equipment was good with the 
exception of some transmitters, notably the W/S 22 neutralising circuits, 
W/S 19 aerial and drive circuits, W/S 38 oscillator, W/S 19B set, and 


amplifier RF No. 2. 


Radar equipments, due to the rapidity of development, employed 
circuits which were somewhat unstable but on the whole circuit tech- 


nique was sou nd. 


Accessibility 
Inaccessibility of assemblies, particularly in British radar equip- 
ment, caused an excessive time in their removal, and after removal 
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there was no facility or testing them outside their normal position. 
Some assemblies, notably radar AA No. 3Mk 2 Signal Selector Panel 
were extremely large and inaccessible. 


The panel required extensive dismantling before some of the 
components of this requirement could even be seen.” The same 
was true more or less in the case of a large number of radar assemblies, 
power packs and similar items. The terminal strips employed on these 
equipments were most unsatisfactory and time wasting. А system of 
plug and sock connections as employed on Radar SCR 584 or AA No. 3 
Mk 1 should be adopted universally. 


Manufacturing Methods 


The practice, in component wiring, was of taking several turns 
of wire around soldering tags before soldering. made removal of com- 
ponents difficult, the tags being almost invariably broken off in the 
proces. The untidy practice of cutting the wire off short at the tag 
and subsequently resoldering on top of the old wire had to be adopted. 
It was felt that abandoning the “wire winding" method of assembly 
might increase the cost of production but even then this was considered 
to be justified. 


Cable-forms should not be used for under-chassis wiring as they 
provide an admirable breeding place for fungus and an everlasting 
source of obscure faults due to inter-circuit leakages. 


The practice of rivetting components to chassis should be 
abolished. There is no satisfactory method of removing rivets in in- 
accessible places and no method of replacing them. Bolts and shake- 
proof nuts of the ‘Spire’ of fibre gland variety should be used through- 
out. 


Storage and Transportation 


Damage sustained while equipment were in transit and in store 
often necessitated complete overhaul before the equipment could be 
put into use. Transportation over bad roads in forward areas, and the 
handling by unskilled stevedores at docks were prímary factors in causing 
damage in transit of equipment which in general was not robust. 
Cabined equipments for radar and L. of C. Wireless and line suffered 
from disintegration of wooden cabins and difficulty in weather-proofing 
with consequent damage and deterioration in store owing to the impossi- 
bility of sealing the cabins. 


More equipment was rendered unserviceable in storage than in 
actual operations. If equipment is to withstand the hot and humid 
atmosphere in ships holds, it must be packed. carefully and the packing 
must not be opened until the equipment reaches the user. 


. Mostly, mechanical damage is caused in transit. Equipment 
shipped through eastern ports had to suffer rough treatment and only 
well-packed equipment of robust design could survive without damage. 
For the more fragile equipment such as complete line equipment, switch- 
boards, teleprinters, cipher machines and some wireless equipment, 
the proyision of sorbo lined steel transit cases would appear to be the only 


469 


solution. Many cases of damage i i 
à B€ 1n transit were traceable to i 1 
internal packing and absence of valve retaining rings. Vibration ten 


caused heavy components rivetted i 
to chassis to i 
quent damage to other components. TEE loss sel пиш 


Taking into consideration the wide ran 
field instruments generally proved reliable. | 
optical instruments, a very high standard o 
tenance was essential to retard the effects 
growth and corrosion. 


ge of climatic conditions, 
However, in the case of 
f preservation and main- 
of fogging, filming and fungus 


The most common troubles experienced were :— 


(a) Filming, fungus growth and fogging on optical components. 
A combination of filming and fungus often rendered an 
instrument unserviceable. 


(b) Corrosion of metal parts. 


(с) Damage caused through tampering by unauthorised 
personnel. 


(d) Repair difficulties due to lack of standardisation. 


Filming and Fungus 


The majority of optical instruments were subject to the ingress 
of moisture, with resultant condensation on the internal glass surfaces 
which produced fogging and filming, and in humid tropical areas the 
rapid development of fungus growth. All this trouble was in the main 
owing to imperfect sealing and the quality of the sealing compound 
used. Adverse storage conditions both in Ordnance Depots and units 
and probably insufficient care in use were contributory factors. In 
many cases the design of the instruments precluded the possibility of 
complete sealing. 


Corrosion 


The corrosion of metal parts applied mainly to aluminium and 
those steel components not subject to good anti-corrosion treatment. 
Corrosion of the internal components resulted in fouling of the optical 
components and necessitated stripping and cleaning. The dismantling 
of badly corroded instruments involved a wastage іп man-hours which 
could have been prevented by the employment of suitable anti-corrosion 
measures or the use of materials not subject to corrosion. 


Standardisation 

Variations in design and in particular manufacturing concessions 
made to different manufacturers of one type of equipment, caused great 
difficulty in maintenance owing to lack of standardisation. The non- 
interchangeability of components of instruments of the same number 
and mark, but of different manufacture, resulted in a waste of man- 
hours and caused equipment to be out of action for long periods or to 


be declared unserviceable. 
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Maintenance 


A large percentage of repairs carried out was necessitated by the 
lack of proper appreciation by units of the high standard of preservation/ 
maintenance essential for optical instruments, and also delay in requesting 
workshops to carry out repairs. 


In the design of instruments а fuller appreciation of the main- 
tenance requirements would have considerably reduced the man-hours 
involved in maintenance work. 


Due consideration given to the following factors would have 
helped materially in reducing the workload on workshops :— 


(а) The use of suitable rubber gaskets for the sealing of glass 
to metal and metal to metal joints ; 


(6) The provision of access through the casting of rangefinders 
and height and rangefinders, to the centre prism combina- 
tion adjusting screws. 


(c) More detailed maintenance instructions to units, with rigid 
enforcement procedures. 


(4) The provision of easily transportable air-tight dessicated 
dry storage containers in which instruments and their cases 
could be stored when not in use. 


(e) More frequent inspection by fully qualified ТЕМЕ per- 
sonnel or preferably by special maintenance parties who 
could carry out minor repairs and adjustments on the 
spot. 


INSTRUMENTS 


The following details are given of the common troubles encountered 
in the more important group ofinstruments in order to give some idea 
of the factors contributing to the load of repairs : 


Binoculars Prismatic 


There was ingress of moisture resulting in fogging and filming, 
and, in humid tropical areas, fungus growth on internal glass surfaces. 
Effective sealing, particularly of eyepiece focussing movements, was 
difficult to attain and maintain. Broken eyecups were a common feature. 
Screw threads in aluminium components frequently become stripped. 
Defects developed frequently іп cemented optical components. 
Differences in design of No. 2 Binoculars made by different manufacturers 
added to the difficulty of repairs. With No. 5 Binoculars, damage to 
ав object glass cover cap and the object glass assembly was а common 
eature. 


Directors 


. Common troubles were—development of backlash in worm gearing, 
damage to worm spindle quick release mechanism, broken bubbles, 
and defects in compass pivots and jewels. The design was such that 
the repairs arising from worn céntre pivots proved very difficult. 
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Dial Sights 


There was ingress of moi sulti i 
] 2 isture resulting in fogging and filmi 
and m ki erm areas, gam growth on м um Е 
е пиггог surface and interior of the aluminium 
. . n 
head. Rapid development of backlash in the azimuth and desantas 
worm gearing occurred, the latter being difficult to eliminate End 
of worm spindles frequently became | ; 


damaged, their excessi i 
5 ssiv 
rendering them weak and vulnerable е е protusion 


Instruments Flash Spotting and Theodolites 


There was ingress of moisture resulting in fogging a i 
and in humid tropical areas, fungus growth on жш "= 
Effective sealing was not possible. The silvering on the graduated 
glass circles deteriorated. Cemented metal mounts on the glass circles 
frequently broke away. The circle reading eyepiece adaptor on the 
Instrument Flash Spotting was frequently damaged owing to light 
construction and vulnerability. и 


Height and Rangefinders 


, There was ingress of moisture resulting in fogging and filming 
and in humid tropical areas, fungus growth on internal glass surfaces. 
Effective sealing was impossible to attain and maintain. 


Binding of Rangefinder range scale in the guides gave rise to 
frequent breakages. At one period the deterioration of the plastic 
(Distrene) range scale reading prism was frequent. Balsam rapidly 
suffered if, as sometimes happened, the ORG’s were facing upward in 
strong sunlight. Rubber eyepieces and head rests deteriorated rapidly 
under tropical conditions. Constant attention by units was necessary. 


The necessity to strip these instruments, partially, each time an 
.adjustment was made to the centre prism combination, caused con- 
siderable expenditure of man-hours. The provision of easy access to 
the adjusting screws from the outside of the main tube would greatly 
facilitate this operation. 


The height and rangefinder stand suffered frequent damage to the 
legs and locking mechanism. 


Magslip Transmission 

The equipment proved reliable. The most common fault was 
low insulation resistance in cables, usually due to dampness in D sockets 
and plugs, the corrosion of joints and perishing of rubber insulation by 
contamination with oil. Damage to cables between gun and junction 
box also occurred. Better maintenance by units in keeping cables, 
plugs, sockets and slip rings free from oil and moisture, and the provision 
of adequate protection from damage for 15 core cables with ташы 
inspection, would reduce the load on ТЕМЕ. Tt was felt that all cables, 
sockets, and junction boxes should be fitted with watertight unions. 


Telescopes 


There was ingress of moisture resulting in fogging and filming 
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and, in humid tropical areas, fungus growth on internal glass surfaces. 
Corrosion of steel tubes and screws was common. Many of the photo- 
graphic graticules were not sufficiently robust to withstand normal 
cleaning. The locating key was frequently damaged owing to rough 
handling. The differences in design of the internal optics and internal 
fittings in telescopes of a particular type made by different manufacturers 
were reflected in the difficulty of spares and repair. 


Predictors (Mechanical) 


On the whole these were reliable instruments. The more common 
troubles were erratic speed given by the clock motor and excessive 
friction in the rate dial differentials. In some instances ingress of moisture 
resulted in corrosion of steel parts. 


Watches 


The common and very frequent failures were broken balance 
staffs, damaged jewels, broken winding stems and teeth of winding 
wheels and broken mainsprings. The wristlet watch was less prone to 
damage than the pocket watch. 


Watch repairs became a major issue owing to the number. of 
different makes, almost complete lack of spare parts and, for a long 
period, the critical shortage of watches. Asa result, workshops had to 
undertake the manufacture of spares in an attempt to keep all available 
watches fit for service. 


ENGINEER AND MISCELLANEOUS EQUIPMENT 


The range of equipment under this heading was so diverse that 
it is impossible to give more than a general account of the repair and 
. maintenance aspects of each group of equipment. 


Generating and Charging Sets 


Although these equipment played a vital role in the operation 
of major equipment, their importance tended to be overlooked. In 
general, reliability was reasonably good. The most serious aspect of 
generator maintenance was the lack of standardization of design which 
had grave repercussions on the spares problem and in consequence a 
large number had to be backloaded and written off unit charge. Apart 
from the difficulties due to different manufacturers, each with his own 
design, there were different ratings which added to those difficulties. 


The design varied very much from one set to another. In the case 
of 1,260 watt sets, the weight varied from one quatrter to just over three 
hundredweight, and one of the makes had to be cranked in the reverse 
direction to the others. 


Engines 

The larger machines, above 5 kW, were generally more reliable 
than the smaller types which required considerable maintenance to 
prevent them falling to pieces as a result of vibration. The use of leaded 


fuel produced most serious effects and is referred to in some detail in 
Chapter XVI. 
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The standard of reliability. varied consider 
very good performer, was the Lister J.P. set. It had an excellent gov 
снаа which enabled it to cope with sudden changes of Dad pa 

unctioned very well, provided that it was overhauled at the iit 
predetermined intervals. On the other hand, there were types in which 
trouble was created by premature weardue to faulty ihe E кеу, 


vibration and lubrication troubles. particul: } 
> а 1 
Siw зр) es, p rly with the splash lubrica- 


ably. An example of a 


In the anti-aircraft units trouble was caused by running 
and 15 kVA generators for considerable periods ет fee I Қ 
in order to keep the engines warmed and ready for action. Since these 
were diesel engines, incomplete combustion resulted with the ejection of 
oil past the piston rings, excessive oil consumption and sometimes fire 
from a choked exhaust. 


Trailers 


There were troubles, particularly, in the unsprung types, which 
resulted in switchboards, mounting, and bolts all becoming damaged 
in transit. . The over-run brake, when not synchronized with the towing 
vehicle, caused strain, wear on the tyres and brakes, and overheating of 
the brake drums. Vibration generally caused splits at the welding of 
the towing trail and damage to the superstructure. 


Earth moving Equipment 


Earth moving equipment of every conceivable make and type was 
pressed into service. These equipments proved to be generally reliable, 
given good operators and timely periodical maintenance. Of the 
graders the caterpillar make was the most reliable. ‘The excavators 
and associated equipment gave remarkable service although the opera- 
tional requirements involved much more travelling on tracks than in 
normal civil use. Repairs to dampers were made difficult by the fact 
that their engines were designed primarily for replacement and not 
repairs. Moreover, there was difficulty in maintaining the supply of 
assemblies to meet the demands. The various ploughs in use were 
simple and robust and gave little or no trouble. Bucket trenchers were 
reliable but somewhat inaccessible for repairs. However, they were 
not a repair problem in spite of the shortage of spares. Road rollers 
were mainly damaged in off-loading from transporters. The use of 
high speed petrol vehicle engines as the prime mover for these snail- 
like heavy machines threw a considerable load on the clutches, with 


consequent rapid wear. 


Cranes 

The main load on workshops was the repair or replacement of 
crane booms in crawler cranes, and on road cranes, the repair of ve 
hoist drum gear box, hydraulic throttle assembly a cut-off | 
switches, buckled jibs and the worn gear driving the hoisting drum. 


1 1 i f weak- 
fety devices, such as loading switches, were a source 0 
ness "ibs occasionally failed with normal loads over rough ground, 
causing an oscillating load. Accessibility was fairly good. 
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Compressors and Pneumatic Tools 

Compressors were practically speaking trouble free. Pneumatic 
tools did not in general come to workshops forward of 3rd echelon. Most 
of the repairs were straight-forward and were easily tackled by IEME 
Workshops. Actually, they were trouble-free given good maintenance. 


Concrete Mixers, Stone Crushers, etc. 


Most of this plant was of British manufacture and was generally 
reliable for the primary functions of mixing, crushing, etc. However, 
it was not designed for much movement and as this requirement could not 
be met in mobile warfare, the equipment suffered in consequence 
and the load on workshops was high due to the damage sustained in 
transit. - 


The general design of these equipments, other than concrete 
mixers, was very crude. The few American equipments introduced into 
service were much superior and evidenced design to army specifications 
for mobile warfare. Spares were always in short supply апа since the 
shortage had to be met by *cannibalisation", workshop repairs were 
made all the more difficult. 


Outboard Motors 


Were reliable when new but they had a short life and were not 
sufficiently robust to withstand the heavy and continuous duty which 
was often demanded of them in service. The contact breaker required 
frequent cleaning, due probably to being over-sensitive to the ingress 
of moisture. In sea water the aluminium cylinder head soon corroded 
demanding frequent cleaning. The pin which secured the motor and 
propeller unit to the clamping bracket was too lightly constructed and 
was liable to excessive wear and fracture. 


Boats 


The only boats of standard pattern were launches 18-ft. fitted with 
Gray marine engines. Spares were very difficult to obtain and manu- 
facture of parts and metalling of bearings, etc., had to be carried out by 
2nd echelon workshops. Ford V8 engines (85 HP) had to be fitted as 
replacements when these finally packed up, as no other engines were 
available. This was a major job as a complete new sub-frame, oil seal 
between gear box and flywheel housing and special couplings, etc, had 
to be manufactured from scrap. Marine gear boxes gave some trouble 
with friction band. Even the serviceable Gray engines suffered from 
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bearing troubles. 
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officers, 133 ; civilian labour officers, 
134; civilian storekeepers, 185; 
recruitment of civilians, 135 ; civi- 
lians from Burma Army, 135; 
Drivers (Civilian), 136; 
Personnel Directorate, 136 ; 
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warrant officers and British 
136; clerical staff, 137; 68 


temporary establishment, 138 ; offi- 
cers, training of, 143, 283; CGOs 
training of, 144; Planning Officers, 
school for, 146 ; general duty sepoys, 
training of, 149; ancillary trades- 
men, 150; military assistant store- 
keepers, training of, 151; drivers, 
IAOC, training of, 152; boot- 
makers, training of, 158; ammunition 
training/inspecting ordnance officers 
and ammunition examiners, 158; 
forces sent from India to Middle 
East, 190; officers’ training wing, 
275; Viceroy’s commissioned offi- 
cers, 285 ; non-commissioned officers, 
286; armament artificers, 287-88 ; 
craftsmen, 290. 


"Planning": 41, 146 
Ports: Depots at, 23; ordnance & am- 


munition detachments at, 53; port 
workshops, 263, 268 
Preservation : 30, 44 
Procedure : 
Control system, 39; “То follow" 
system, 40; planning, 41; work 


planning and efficiency methods, 43 ; 
packing and preservation, 44-47; 
packing and marking, 356 
Provision : 14-15, 29, 62-64, 74-75 
Recovery: 101, 121-23, 240, 321, 326, 
331, 361, 363-65 
Repairs: 102, 115, 237-38, 321, 324; 
tank, 264 ; wireless, 264 ; watch, 265 
Reports : 
Lethbridge Mission report, 23; 
Cameron seport, 60 ; Modernization 
Committee report, 97, 105 
*S? Depot, Dehu: see Depots 
Salvage Units: 51 
SEAC: 187 
Shelters: 354 
Southern Command : 7 
Special Force Depot, Agra: see under 
Depots 
Specialist. Components : 263 
Statistics: 65 ; tradesmen 414 ; growth of 
IAOC, 415 
Storage Accommodation : Қ 
Before the маг, 4; expansion of, 
166-68 ; construction of and reasons 
for delay, 166; storage in the open, 
171 
Stores : ea 
Ordnance stores, provision of, 14; 
sources of supply, 15 ; inspection of, 
15; repairs to, 153 provision and 
control of, 27 ; returned stores depot, 
ordnance officer, 31 ; initial issue of, 
to newly raised depots, 34 ; indent 
checking, 39; voucher preparation, 
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40; ledger accounts, 40; location 
records, 40; returned stores for 
units, 41; packing and preservation, 
44-47 ; salvage units, 51 ; controlled 
stores, 58 ; supply and provision of, 
difficulties experienced in, 62; 
supply and provision of, forward 
programme, 63; reasons for fluctu- 
ations in demand, 64 ; statistics for 
simplifying ` provision .of stores, 65 ; 
leather goods, 69; clothing, provi- 
sion of, 69 ; returned stores, retriev- 
ing and repair of, 72; provision of, 
“Major User System", 74; types 
and tubes, 81; М.Т. stores, 85; 
storage accommodation, causes for 
congestion, 165; centralisation of, 
169; spares, 80, 329, 334, 345; 
spares, M.T., 87 

Sudan: Indian ordnance in the, 193-97; 

IEME in, 341 


Tank: 82, 86, 264, 325, 365 
Tank Transporters; 365 


Telecommunication: tool, 357; test 


equipment, 356-57, 367 
Tools & Gauges: 356 
Trailers: 349-51, 359 
Training : 

IAOG School of Instruction, 13, 142 ; 
Training officer, 29 ; of officers, 143, 
283, 327 ; of NCOs, 286 ; of CGOs, 
144; of VCOs, 285 ; military train- 
ing, 118, 328; training facilities, 
1939, 141; school for planning 
officers, 146 ; Katni Training Centre 
for military clerks and storemen, 147; 
training facilities of the IAOC, effect 
on the formation of ТЕМЕ, 148 ; of 
general duty sepoys, 149 ; of ancillary 
tradesmen, 150; specialist training 
cells, 154 ; packing school, 157; of 
boot-makers, 158; of ammunition 
training/inspecting ordnance officers 
and ammunition examiners, 158; 
of ETEs, 161; military training of 
IAOC personnel, 162; instructors 
courses, 162 ; training centres, 163, 
272; training facilities, improve- 
ments in, 163; training centres, 
ТЕМЕ, 273-74, 280 ; officers training 
wing, 275; 8 IEME Training 
Centre, 275; vehicle mechanic 
training, 277 ; military versus techni- 
cal training, 278 ; in vehicle assembly 
units, 279 ; wireless training, 279 ; 
methods of, 280 ; post basic training, 
284, 292; of armament artificers, 
288; recruit training, 291; post 
recruit training, 292; of drivers, 
293 ; of поп ТЕМЕ personnel, 293; 
instructors, provision of 294 ; large 
scale training, delay in, 309 ; of'Other 
Ranks, 327; administrative and 
military training, 328 ; trade testing, 


328; in waterproofing, 377 


Transit Depot, Waltair: 22 

Tyres: reconditioning equipment, 360; 
reconditioning service, 438 

United States: 65 

Units, Detachments & Formations : 
Indian Ordnance Beach Detachments, 


52; Port Ordnance and Ammuni- 
tion Detachments, 52; mobile am- 
munition inspection units and mobile 
ammunition laboratories, 53 ; Indian 
Ordnance Field Depots, 54; naval 
units, 56 ; 511 Command Workshop, 
246 ; Field Force units, maintenance 
system 1941, 111; Non-Field Force 
Units, 112 ; station workshops, 113 ; 
third-line units, 114; Indian Ar. 
moured Division, 114; Indian In- 
fantry Division, 117; Armoured 
Division Workshop Squadron, 119; 
Brigade Workshop Squadron, 119 ; 
workshop sections  (atni-aircraft), 
120; workshop sections (wireless), 
120; workshop platoons, 121; 
Tank recovery company, 121; line 
of communication (tank) recovery 
company, 122; armoured division, 
122; Indian tank Brigade 122; 
IAOC recovery organisation and 
Royal Army Ordnance Corps, com- 
parison, 123 ; commands and forma- 
tions, ТЕМЕ, 241 ; mobile armourer 
units, 251; India Command, 256; 
Fourteenth Army, 258; No. 1 
IEME Training Centre, Jubbalpore, 
273 ;. Мо. 2 ТЕМЕ Training Centre 
Katni, 273; No. 3 ТЕМЕ Training 
Centre, Katni, 273; Armament 
Artificers Training Wing, Chaklala, 
274; 8 ТЕМЕ Training Centre; 
275; 4 IEME Training Centre, 
Kirkee, 276; 5 IEME Training 
Centre, 277; 10 IEME Training 
Centre, 277 ; Civmil Centre, Ajmer, 
279; 12 IEME Training Centre, 
279 ; 9 IEME Training Centre, 279 ; 
Corps Artillery, 325 ; Tank Brigades, 
325 


Vehicles : 
Vehicle targets, 78 ; assembly of, 79; 


spares for, 80 ; automatic mainten- 
ance of, 80; tyres and tubes, 81; 
pre-supply vehicles, 81 ; spares for, 
indigenous production, 82; “А” 
vehicles, 82, 376; vehicle reserve, 
84; storage and issue of, 84; “A” 
vehicle depot, 86; vehicle parts, 
cataloguing system, 86 ; ‘A’ and ‘B’ 
vehicles,” modifications to, 263; 
trailer, 2 wheeled, lightweight, type 
5 KW generator 349; trailer 2 
wheeled lightweight type “‘machi- 


nery", 349 ; trailer 2 wheeled, light- 


weight type Z, 350 ; trailer, 2 wheel- 


INDEX 


ed, lightweight, type K “electrical 
repair", 350 ; trailer, 2 wheeled light 
weight, type “electrical welding", 
351 ; workshop vehicles, 352 ; tele- 
communication vehicles, 353 ; instru- 
ment vehicles, 354 ; office vehicles, 
354 ; servicing trailers, 359 ; armour- 
ed recovery vehicles, 361; heavy 
recovery vehicles, 363; medium 
recovery vehicle, .364 ; tank trans- 
| porters, 365 | 
Waterproofing: 297-312, 375-77, 436 
Welding: 355, 366 | : 
Welfare & Amenities : 29, mobile cinemas, 
48-49 ; officers shops, 52, 208 
Williamson Committee: see under Com- 
missions & Committees 


Workshop : 
Major assembly workshops, 25i; 


beach. group workshop, 252 port. 
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workshops, 263, 268; tank repairs, 
264; wireless repairs, 264; watch 
repairs, 265; engineer equipment 
transferred .to ТЕМЕ, repair of, 
266 ; station workshop, 267; base 
workshops, .268 ; scope and policy 
. of repairs, 324; workshop equip- 
ment, 347 ; workshop vehicles, 352 ; 
^ workshop technique, 366 


Workshop Branch, IAOC: history of, 


89-90; developments in 1940, 104; 
in 1941, 108 ; in 1942, 117 ; formed into 
a separate corps, 124; workshops, 
Northern Command, 409; Eastern 
Command, 411 ; Southern Command, 
412 ; Western District, 413 


Workshop Company (Mobile) : 403-406 
Workshop Company (Field Army) : 


407-408 


